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PREFACE 

The B a y s i d e F a c i l i t i e s P l a n n i n g P r o j e c t i s documented i n a 
s e r i e s of r e p o r t s . The essence of the p r o j e c t i s c o n t a i n e d i n 
f o u r r e p o r t s : (1) B a c k g r o u n d R e p o r t , (2) C r o s s t o w n P r o j e c t 
R e p o r t , (3) S o u t h e a s t B a y s i d e P r o j e c t R e p o r t , and (4) N o r t h B a y s i d e 
P r o j e c t R e p o r t . The B a c k g r o u n d R e p o r t c o n t a i n s i n f o r m a t i o n 
common t o a l l p r o j e c t r e p o r t s and d e s c r i p t i o n s o f o v e r a l l s e r v i c e 
a r e a c h a r a c t e r i s t i c s , w a t e r and w a s t e w a t e r c h a r a c t e r i s t i c s , 
a n a l y s i s of e x i s t i n g bay s i d e wastewater f a c i l i t i e s , and waste 
d i s c h a r g e and t r e a t m e n t r e q u i r e m e n t s . The C r o s s t o w n P r o j e c t 
R eport c o n t a i n s t h e a n a l y s i s of a l t e r n a t i v e s and the d e s c r i p t i o n 
o f t h e a p p a r e n t b e s t a l t e r n a t i v e f o r t h r e e o f t h e e i g h t m a j o r 
B a y s i d e F a c i l i t i e s e lements: (1) Crosstown T r a n s p o r t F a c i l i t y , 
(2) Crosstown Pump S t a t i o n , and (3) I s l a i s - C r e e k T r a n s p o r t / S t o r a g e 
F a c i l i t y . The S o u t h e a s t B a y s i d e P r o j e c t R e p o r t c o n t a i n s t h e 
a n a l y s i s o f a l t e r n a t i v e s and t h e d e s c r i p t i o n o f t h e a p p a r e n t 
b e s t a l t e r n a t i v e f o r two o f t h e B a y s i d e F a c i l i t i e s e l e m e n t s : 
(1) Sunnydale-Yosemite T r a n s p o r t / S t o r a g e F a c i l i t y , and (2) Hunters 
P o i n t T r a n s p o r t / S t o r a g e F a c i l i t y . The N o r t h B a y s i d e P r o j e c t Report 
c o n t a i n s t h e a n a l y s i s of a l t e r n a t i v e s and the d e s c r i p t i o n o f the 
a p p a r e n t b e s t a l t e r n a t i v e f o r t h r e e o f t h e B a y s i d e F a c i l i t i e s 
e l e m e n t s : (1) C h a n n e l - I s l a i s Creek T r a n s p o r t F a c i l i t y , (2) M a r i p o s a 
T r a n s p o r t / S t o r a g e F a c i l i t y , and (3) N o r t h Shore T r a n s p o r t F a c i l i t y . 
F i g u r e s f o r the Crosstown, S o u t h e a s t B a y s i d e , and Nort h B a y s i d e 
p r o j e c t r e p o r t s are bound i n s e p a r a t e volumes from the volumes 
c o n t a i n i n g t e x t and t a b l e s . 

Other r e p o r t s i n the s e r i e s a re the I n t e r i m R e p o r t , the F i n a l 
G e o t e c h n i c a l R e p o r t , t h e T r a f f i c I m p a c t s A n a l y s i s R e p o r t , t h e 
C i t y w i d e C o n t r o l System R e p o r t , the O p e r a t i o n a l P l a n R e p o r t , t h e 
S p o i l s D i s p o s a l R e p o r t , the S o l i d s H a n d l i n g R e p o r t , and the r e p o r t 
on the Odor C o n t r o l Program. 
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CHAPTER 1 

INTRODUCTION 

T h i s r e p o r t p r e s e n t s the a n a l y s i s of f i n a l a l t e r n a t i v e s , a 
c o m p a r i s o n of the f i n a l a l t e r n a t i v e s , a d e t a i l e d d e s c r i p t i o n 
o f the recommended a p p a r e n t b e s t a l t e r n a t i v e , and summary and 
recommendations f o r the Southeast Bayside P r o j e c t . The Southeast 
Bayside P r o j e c t c o n s i s t s of two of the e i g h t major wet weather 
elements developed i n the Bayside F a c i l i t i e s Planning P r o j e c t , 
v i z . , the Sunnydale-Yosemite Transport/Storage F a c i l i t y and the 
Hunters P o i n t Transport/Storage F a c i l i t y . The other elements are 
the Crosstown Transport F a c i l i t y , the Crosstown Pump S t a t i o n , and 
the I s l a i s Creek Transport/Storage F a c i l i t y , which c o l l e c t i v e l y 
c o n s t i t u t e the Crosstown P r o j e c t (Reference 1); and the North Shore 
T r a n s p o r t F a c i l i t y , the C h a n n e l - I s l a i s Transport F a c i l i t y , and the 
Mariposa Transport/Storage F a c i l i t y , which c o l l e c t i v e l y c o n s t i t u t e 
the North Bayside P r o j e c t (Reference 2). 

The l o c a t i o n s o f t h e major e l e m e n t s c o m p r i s i n g the B a y s i d e 
F a c i l i t i e s Planning P r o j e c t are shown on Fig u r e 1-1. 

BASIS OF PLANNING 

The c u l m i n a t i o n of c i t y w i d e planning f o r the o v e r a l l wastewater 
management system i s embodied i n the Southwest F a c i l i t i e s P l a n , 
which c o n s i s t s o f the Southwest Water P o l l u t i o n C o n t r o l P l a n t 
P r o j e c t , F i n a l P r o j e c t Report ( R e f e r e n c e 3 ) , dat e d F e b r u a r y 
1980, and the F i n a l Environmental Impact Report, Southwest Water 
P o l l u t i o n C o n t r o l P l a n t (Reference 4), c e r t i f i e d August 23, 1979. 
The San F r a n c i s c o Board of S u p e r v i s o r s adopted R e s o l u t i o n No. 
120-80 approving the Southwest F a c i l i t i e s Plan on February 7, 1980, 
and the S t a t e Water R e s o u r c e s C o n t r o l Board (SWRCB) g r a n t e d 
concept approval on May 7, 19 80. 

The Southwest F a c i l i t i e s P l a n examined t r e a t m e n t p r o c e s s 
c a p a b i l i t i e s f o r both dry and wet weather flows, the c o s t - e f f e c t i v e 
management of wet weather flows, and the p r e l i m i n a r y s i z i n g and 
s i t i n g o f f a c i l i t i e s f o r the e n t i r e C i t y . A l t e r n a t i v e s were 
d e v e l o p e d and a s s e s s e d on the b a s i s of economics, t r e a t m e n t 
c a p a b i l i t i e s , environmental and engineering f a c t o r s , and p l a n n i n g 
g o a l s . The most c o s t - e f f e c t i v e a l t e r n a t i v e , Master Plan IB, was 
recommended and adopted as the Clean Water Program Master P l a n . 
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The scope o f work f o r the Bayside F a c i l i t i e s Planning P r o j e c t 
was based on the c o n c l u s i o n s o f the Southwest F a c i l i t i e s P l a n . 

CLEAN WATER PROGRAM MASTER PLAN 

B a s i c a l l y , Master Plan IB w i l l g r e a t l y reduce the frequency 
and amount of combined sewer overflows to the s h o r e l i n e , improve 
the l e v e l o f treatment of d r y and wet weather flows, and dis p o s e of 
a l l t r e a t e d flows to the P a c i f i c Ocean. Master Plan IB i n c l u d e s 
the i n t e r c e p t i o n and conveyance of most of the wet weather flows 
from the bay s i d e o f the C i t y to wet weather treatment f a c i l i t i e s 
a t the Southwest Water P o l l u t i o n C o n t r o l P l a n t (WPCP) f o r treatment 
p r i o r to d i s p o s a l through the Southwest Ocean O u t f a l l more than 
2 m i l e s o f f s h o r e i n the P a c i f i c Ocean. The two d r y weather 
treatment p l a n t s (Southeast WPCP s e r v i n g the bay si d e of the C i t y 
and Southwest WPCP se r v i n g the west s i d e of the C i t y ) would operate 
a t t h e i r maximum t r e a t m e n t c a p a c i t i e s d u r i n g storms to r e d u c e 
demands on the wet weather p l a n t and to provide the highest l e v e l 
o f a v a i l a b l e treatment f o r wastewater flows. E f f l u e n t from the 
d r y weather t r e a t m e n t p l a n t s would be combined and d i s c h a r g e d 
s e p a r a t e l y from the wet weather treatment p l a n t e f f l u e n t more than 
4 m i l e s o f f s h o r e i n the P a c i f i c Ocean. 

In l a t e 1979, p u b l i c c o n c e r n i n c r e a s e d o v e r the c o s t of 
the wastewater program and the u n c e r t a i n t y of f e d e r a l and s t a t e 
g r a n t f u n d i n g . As a r e s u l t , t h e C i t y engaged an independent 
c o n s u l t i n g f i r m t o make an o v e r v i e w s t u d y . T h e i r r e p o r t 
(Reference 5) recommended t h a t a d d i t i o n a l wet weather treatment 
c a p a c i t y c o u l d be achieved a t the Southeast WPCP by s p l i t t i n g the 
primary and secondary treatment processes ( S p l i t - F l o w ) , thereby 
i n c r e a s i n g the o v e r a l l treatment c a p a c i t y of the p l a n t . The p l a n 
would r e d u c e t h e r e q u i r e d c a p a c i t y o f the Southwest WPCP wet 
weather f a c i l i t i e s , thereby re d u c i n g c o s t s . 

The C l e a n W a t e r P r o g r a m c o n c u r r e d t h a t p r o v i s i o n o f 
a d d i t i o n a l wet weather treatment c a p a c i t y on the bay s i d e could 
reduce c a p i t a l c o s t s and a l l e v i a t e short-term funding l i m i t a t i o n s . 
The a d d i t i o n a l c a p a c i t y c o u l d be o b t a i n e d by m o d i f i c a t i o n o f 
op e r a t i o n s at the Southeast WPCP, r e t e n t i o n of the North Point 
WPCP f o r treatment of wet weather flow o n l y , or c o n s t r u c t i o n of 
o t h e r wet weather t r e a t m e n t f a c i l i t i e s . A l s o , a r e e v a l u a t i o n 
of the Southwest Ocean O u t f a l l i n d i c a t e d that i t would be most 
c o s t - e f f e c t i v e to discharge both t r e a t e d dry and wet weather flows 
through a s i n g l e pipe to a l o c a t i o n more than 4 mil e s o f f s h o r e . 

To e n s u r e o p e r a b l e f a c i l i t i e s i n t h e e v e n t o f f u n d i n g 
c u r t a i l m e n t s , t h e C l e a n W a t e r P r o g r a m a d o p t e d a c a r e f u l l y 
s t r u c t u r e d staged implementation program. Stage I c o n s i s t s of the 
Master Plan f a c i l i t i e s a l r e a d y c o n s t r u c t e d or under c o n s t r u c t i o n . 
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Stage II c o n s i s t s of a l l f a c i l i t i e s r e q u i r e d to t r e a t and dis p o s e 
of a l l dry weather flows and most wet weather flows to the ocean. 
During Stage I I , the North Point WPCP w i l l be r e t a i n e d t o t r e a t up 
to 140 mgd of wet weather flow o n l y f o r discharge to the bay; a l l 
o t h e r t r e a t e d wet weather f l o w s w i l l be t r a n s p o r t e d t h r o u g h 
the Crosstown T r a n s p o r t f o r d i s c h a r g e t o the ocean. Stage I I 
f a c i l i t i e s w i l l a l s o i n c l u d e those r e q u i r e d to implement s p l i t flow 
t r e a t m e n t a t the S o u t h e a s t WPCP o r p r o v i d e o t h e r wet weather 
treatment c a p a c i t y on the bay s i d e . Stage II c o n s i s t s of those 
a d d i t i o n a l f a c i l i t i e s r e q u i r e d to d i s c h a r g e a l l dry and t r e a t e d 
wet weather flows to the ocean. T h e r e f o r e , Stage I I I i n c l u d e s 
e l i m i n a t i o n of the 140 mgd wet weather discharge from the North 
P o i n t WPCP. Stage I I I conforms with the b a s i c o b j e c t i v e o f Master 
P l a n IB. During dry weather, Stage I I and I I I o p e r a t i o n s w i l l 
be i d e n t i c a l , and a l l d r y weather f l o w w i l l r e c e i v e s e c o n d a r y 
treatment before d i s c h a r g e to the ocean. 

Major elements o f the bay si d e system that have been i n i t i a t e d 
o r completed i n c l u d e (1) expansion of the Southeast WPCP t o p r o v i d e 
secondary treatment f o r a l l dry weather flows from the bay s i d e o f 
the C i t y , (2) c o n s t r u c t i o n of the North Shore Pump S t a t i o n and 
Force Main f o r t r a n s p o r t of dry weather flows from the North Shore 
t o the Channel areas, (3) c o n s t r u c t i o n of the North Shore O u t f a l l s 
C o n s o l i d a t i o n f a c i l i t y f o r the t r a n s p o r t of d r y weather flows and 
the t r a n s p o r t / s t o r a g e of wet weather flows c o n s o l i d a t e d i n the 
North Shore area to the North Shore Pump S t a t i o n , (4) c o n s t r u c t i o n 
o f the Channel O u t f a l l s C o n s o l i d a t i o n f a c i l i t y f o r the t r a n s p o r t of 
dry weather flows and the t r a n s p o r t / s t o r a g e of wet weather flows 
c o n s o l i d a t e d i n the Channel area t o the Channel Pump S t a t i o n , and 
(5) c o n s t r u c t i o n o f the Channel Pump S t a t i o n and Force Main f o r 
the t r a n s p o r t of d r y weather flows from the Channel area t o the 
Southeast WPCP. The general l o c a t i o n s and i n t e r c o n n e c t i o n s o f 
t h e s e bay s i d e wastewater management f a c i l i t i e s a r e shown on 
F i g u r e 1-1. 

WATER QUALITY OBJECTIVES 

At present, there are 31 combined sewer overflow p o i n t s along 
the bayshore between Baker S t r e e t and Sunnydale Avenue as shown on 
F i g u r e 1-1. When completed, the Bayside F a c i l i t i e s w i l l g r e a t l y 
reduce the frequency of overflows and pro v i d e p r o t e c t i o n f o r the 
many b e n e f i c i a l uses of San F r a n c i s c o Bay. In a d d i t i o n , some of 
the combined sewer o u t f a l l s may be r e l o c a t e d o r e l i m i n a t e d t o 
pr o v i d e g r e a t e r p r o t e c t i o n of r e c e i v i n g water q u a l i t y . The l e v e l 
o f combined sewer overflow c o n t r o l necessary f o r p r o t e c t i o n of 
r e c e i v i n g water q u a l i t y has been s p e c i f i e d by the C a l i f o r n i a 
R egional Water Q u a l i t y C o n t r o l Board, San F r a n c i s c o Bay Region 
(RWQCB), i n N a t i o n a l P o l l u t a n t Discharge E l i m i n a t i o n System (NPDES) 
Permit No. CA0038610, dated June 19, 1979. T h i s permit has been 
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reproduced i n Appendix C of t h i s r e p o r t . These l e v e l s are f o u r 
o v e r f l o w s per y e a r on the average f o r the N o r t h Shore a r e a 
( O u t f a l l s 9 t h r o u g h 1 7 ) , t e n p e r y e a r f o r the c e n t r a l a r e a 
from the F e r r y B u i l d i n g t o I s l a i s Creek ( O u t f a l l s 18 through 35), 
and one per year f o r the area south of I s l a i s Creek ( O u t f a l l s 37 
through 4 3). 

FUNCTION OF FACILITIES 

The f u n c t i o n of the f a c i l i t i e s comprising the Southeast Bayside 
P r o j e c t i s to reduce combined sewer overflows f o r the area south o f 
I s l a i s Creek ( O u t f a l l s 37 through 43) to no more than an average of 
one per year through a combination of storage of wet weather flow 
p e aks and conveyance o f wet weather f l o w t o the I s l a i s Creek 
Transport/Storage F a c i l i t y . Stages II and I I I of the Clean Water 
Program were d i s c u s s e d above under the Clean Water Program Master 
P l a n . A l l of the Southeast Bayside P r o j e c t f a c i l i t i e s w i l l be 
c o n s t r u c t e d i n Stage I I , and no a d d i t i o n a l f a c i l i t i e s w i l l be 
r e q u i r e d i n Stage I I I . 

Subsequent t o the c o m p l e t i o n o f C h a p t e r s 3 and 4 o f t h i s 
r e p o r t , the o r i g i n a l treatment and flow c o n f i g u r a t i o n s f o r the 
Crosstown P r o j e c t were modified to i n c o r p o r a t e the S t o r e - T r e a t 
p r o c e s s i n t o t h e I s l a i s C r e e k T r a n s p o r t / S t o r a g e F a c i l i t y . 
O r i g i n a l l y the S p l i t - F l o w process was e n v i s i o n e d , as d i s c u s s e d 
above under the Clean Water Program Master Plan. The S t o r e - T r e a t 
c o n c e p t and t h e r e s u l t a n t s e l e c t i o n o f f a c i l i t i e s i n t h e 
I s l a i s Creek area are d e s c r i b e d i n the Crosstown P r o j e c t Report 
(Reference 1) . 

The conveyance of wet weather flows from the Southeast Bayside 
P r o j e c t f a c i l i t i e s i n t o the I s l a i s Creek Transport/Storage F a c i l i t y 
w i l l be the same r e g a r d l e s s of whether S p l i t - F l o w or S t o r e - T r e a t i s 
f i n a l l y implemented. For t h i s reason the r a m i f i c a t i o n s of these 
two treatment concepts are not covered i n t h i s r e p o r t . Please 
r e f e r t o t h e C r o s s t o w n P r o j e c t R e p o r t f o r a more c o m p l e t e 
e x p l a n a t i o n and d i s c u s s i o n . 

CONSTRUCTION STAGES 

The S u n n y d a l e - Y o s e m i t e T r a n s p o r t / S t o r a g e F a c i l i t y and the 
Hunters P o i n t Transport/Storage F a c i l i t y are the same f o r both 
Master Plan Stage II and Stage II I o p e r a t i o n s and w i l l be b u i l t as 
Stage II p r o j e c t s . 

The o v e r a l l C l e a n Water Program s c h e d u l e and the s p e c i f i c 
i m p l e m e n t a t i o n s c h e d u l e f o r the two S o u t h e a s t B a y s i d e P r o j e c t 
f a c i l i t i e s are c u r r e n t l y being n e g o t i a t e d with the SWRCB and w i l l 
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u l t i m a t e l y depend on the a v a i l a b i l i t y of f e d e r a l and s t a t e grant 
funds. To perform the r e q u i r e d p r e s e n t worth a n a l y s i s , however, 
use was made of the C l e a n Water Program Master P l a n Summary 
Schedule, dated June 10, 1980, as r e v i s e d on October 16, 1980, 
which was i n e f f e c t when the present worth a n a l y s i s was performed. 

Proposed c o n s t r u c t i o n periods f o r the two Southeast Bayside 
P r o j e c t f a c i l i t i e s , a c c o r d i n g t o that t e n t a t i v e schedule, are shown 
i n Table 1-1. 

COST ESTIMATING PROCEDURE 

A c c o r d i n g t o U.S. E n v i r o n m e n t a l P r o t e c t i o n Agency (USEPA) 
g u i d e l i n e s , contained i n Appendix A of 40 CFR 35, p r i n t e d i n the 
F e d e r a l R e g i s t e r , Volume 43, No. 188, dated September 27, 1978, and 
reproduced i n Appendix D of t h i s r e p o r t , t o t a l present worth or 
e q u i v a l e n t annual c o s t s must be used i n the c o s t - e f f e c t i v e n e s s 
a n a l y s i s to determine which a l t e r n a t i v e f a c i l i t y w i l l r e s u l t i n the 
minimum t o t a l c o s t o v e r time to meet f e d e r a l , s t a t e , o r l o c a l 
requirements. I n f l a t i o n , except f o r land and n a t u r a l gas, cannot 
be c o n s i d e r e d i n the c o s t - e f f e c t i v e n e s s a n a l y s i s . 

F e d e r a l g u i d e l i n e s r e q u i r e that c o s t s be estimated on the b a s i s 
of p r i c e s p r e v a i l i n g a t the time at which the c o s t - e f f e c t i v e n e s s 
a n a l y s i s was begun, which was January 1980 f o r t h i s study. A l s o , 
the g u i d e l i n e s r e q u i r e t h a t the c o s t - e f f e c t i v e n e s s a n a l y s i s be 
based on a 20-year p l a n n i n g p e r i o d commencing from the i n i t i a l 
o p e r a t i o n of the system. F o r the B a y s i d e F a c i l i t i e s P l a n n i n g 
P r o j e c t , the plann i n g p e r i o d w i l l begin when a l l Stage I I I Bayside 
F a c i l i t i e s become o p e r a t i o n a l on January 1, 1990, a c c o r d i n g t o 
M a s t e r P l a n Summary S c h e d u l e as r e v i s e d on O c t o b e r 16, 1980. 
Although some f a c i l i t i e s w i l l be o p e r a t i o n a l before t h i s d a t e , f o r 
c o n s i s t e n c y of c o s t a n a l y s e s , i t i s assumed t h a t the p l a n n i n g 
p e r i o d f o r the e a r l i e r completed f a c i l i t i e s w i l l a l s o begin on 
January 1, 1990. 

The u s e f u l l i f e o f a l l B a y s i d e F a c i l i t i e s w i l l be 50 y e a r s 
except f o r pumps and o t h e r mechanical and e l e c t r i c a l equipment. 
Pumps and mechanical and e l e c t r i c a l equipment w i l l have u s e f u l 
l i v e s o f 20 y e a r s . D e p r e c i a t i o n w i l l be c a l c u l a t e d by the 
s t r a i g h t - l i n e b a s i s with no salvage v a l u e a t the end of the u s e f u l 
l i f e . The value of land w i l l a p p r e c i a t e r a t h e r than d e p r e c i a t e . 
Sunk c o s t s , such as e x i s t i n g f a c i l i t i e s , outstanding indebtedness, 
o r t h i s p l a n n i n g study are not c o n s i d e r e d . 

In p r e p a r i n g the p r e s e n t worth o r e q u i v a l e n t a n n u a l c o s t 
e s t i m a t e s , c o n s i d e r a t i o n of the time v a l u e of money i s made by 
us i n g a d i s c o u n t f a c t o r e s t a b l i s h e d a n n u a l l y be the U.S. Water 
Resources C o u n c i l . The d i s c o u n t r a t e of 7-1/8 percent per annum, 
a p p l i c a b l e to t h i s study, was p u b l i s h e d i n the Federal R e g i s t e r 
(page 62116) on October 29, 1979. 
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Table 1-1 Construction Schedule for Southeast Bayside Project Facilities 

Facility Start of construction End of construction 

Sunnydale-Yosemite transport/ 
storage f a c i l i t y June 1, 1983 June 1, 1986 

Hunters Point transport/storage 
f a c i l i t y January 1, 1984 July 1, 1985 

Notes: Based on Clean Water Program Master Plan Summary Schedule, 
dated June 10, 1980, as revised October 16, 1980. 

All f a c i l i t i e s w i l l be constructed during Stage II. 
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An example of a t o t a l present worth a n a l y s i s i s presented i n 
Appendix E. 

E s c a l a t e d p r o j e c t c o s t s , w h i c h a r e t h e a c t u a l c o s t s o f 
implementing and o p e r a t i n g the f a c i l i t y , i n c l u d i n g the i n c r e a s e d 
c o s t s due to i n f l a t i o n i n c o n s t r u c t i o n and r e l a t e d s e r v i c e s , a r e 
not p r e s e n t e d i n t h i s r e p o r t because f e d e r a l and s t a t e funding 
u n c e r t a i n t i e s make development of f i r m implementation schedules 
u n r e a l i s t i c . These c o s t s recognize when f a c i l i t i e s are scheduled 
f o r c o n s t r u c t i o n and when s e r v i c e s are r e q u i r e d i n the f u t u r e by 
i n f l a t i n g c o s t s to those times. 

C o n t r a c t c o s t estimates, which are estimates of a c o n t r a c t o r ' s 
b i d p r i c e , were prepared f o r each a l t e r n a t i v e based on h i s t o r i c a l 
c o n s t r u c t i o n costs f o r s i m i l a r f a c i l i t i e s and updated by use of the 
E n g i n e e r i n g News-Record (ENR) C o n s t r u c t i o n Costs Index, which i s 
computed from a c t u a l p r i c e s of c o n s t r u c t i o n m a t e r i a l s and l a b o r . 
The C o n s t r u c t i o n Cost Index f o r San F r a n c i s c o i n January 1980, the 
base date f o r the c o s t - e f f e c t i v e n e s s a n a l y s i s , was approximately 
3800. 

C o n s t r u c t i o n c o n t i n g e n c i e s are to cover e x t r a costs that are 
unforeseen at the time the estimate i s prepared. There are two 
sources of these c o s t s . F i r s t , the low c o n t r a c t bid may be h i g h e r 
than the c o s t estimate. Second, some c o n t r a c t change orders w i l l 
i n e v i t a b l y occur during the c o n s t r u c t i o n p e r i o d . Change o r d e r s 
are u s u a l l y caused by one or more problems such as u n a n t i c i p a t e d 
s u b s u r f a c e c o n d i t i o n s , i n t e r f e r e n c e w i t h u t i l i t i e s , and time 
d e l a y s . The amount of unknowns g e n e r a l l y decrease as planning and 
d e s i g n p r o g r e s s e s from th e c o n c e p t u a l s t a g e to f i n a l d e s i g n ; 
t h e r e f o r e , the amount o f the c o n s t r u c t i o n c o n t i n g e n c i e s i s 
c o r r e s p o n d i n g l y d e c r e a s e d . F o r t h i s p r o j e c t , the c o n t i n g e n c y 
has been e s t i m a t e d a t 10 p e r c e n t d u r i n g the a n a l y s i s of f i n a l 
a l t e r n a t i v e s . 

P r o f e s s i o n a l s e r v i c e s i n c l u d e d e s i g n e n g i n e e r i n g , o f f i c e 
e n g i n e e r i n g d u r i n g c o n s t r u c t i o n , c o n s t r u c t i o n i n s p e c t i o n , 
a d m i n i s t r a t i o n , l e g a l work, a f f i r m a t i v e a c t i o n , p u b l i c i n f o r m a t i o n , 
and s t a r t - u p and t r a i n i n g programs. P r o f e s s i o n a l s e r v i c e s 
h i s t o r i c a l l y have a p p r o x i m a t e d the f o l l o w i n g p e r c e n t a g e s o f 
c o n s t r u c t i o n c o s t , e x c l u d i n g c o n t i n g e n c i e s : 

E n g i n e e r i n g 

Design 
O f f i c e engineering during c o n s t r u c t i o n 
C o n s t r u c t i o n i n s p e c t i o n 
S o i l s , surveys, and m a t e r i a l s t e s t i n g 

L e g a l work a d m i n i s t r a t i o n , a f f i r m a t i v e 
a c t i o n , and p u b l i c p a r t i c i p a t i o n 

S t a r t - u p and t r a i n i n g 

T o t a l 

6 percent 
1 percent 
5 percent 
1 percent 

2 percent 

1 percent 

16 percent 
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C a p i t a l c o s t i s t h e sum o f c o n t r a c t c o s t , c o n s t r u c t i o n 
contingency c o s t , p r o f e s s i o n a l s e r v i c e s c o s t , land c o s t , and the 
c o s t of i n t e r e s t d u r i n g c o n s t r u c t i o n (using a d i s c o u n t r a t e of 
7-1/8 percent per annum). 

O p e r a t i o n and m a i n t e n a n c e c o s t s a r e s e p a r a t e d i n t o t h r e e 
c a t e g o r i e s : (1) l a b o r , (2) e q u i p m e n t and m a t e r i a l s ; and 
(3) energy. The background r e p o r t f o r the Bayside F a c i l i t i e s Plan 
(Reference 6) determined t h a t there are no p r o j e c t e d i n c r e a s e s i n 
wastewater flows throughout the p l a n n i n g p e r i o d f o r the Bayside 
F a c i l i t i e s . T h e r e f o r e , o p e r a t i o n and maintenance c o s t s are a l l 
f i x e d with r e s p e c t to flow. Cost estimates f o r l a b o r , equipment, 
and m a t e r i a l s were based on C i t y r e c o r d s and h i s t o r i c a l experience 
from o t h e r s i m i l a r w astewater f a c i l i t i e s . C o s t e s t i m a t e s f o r 
energy consumption were c a l c u l a t e d f o r the s p e c i f i c i n s t a l l a t i o n s 
under e v a l u a t i o n . 

CONDUCT OF STUDY 

The o r g a n i z a t i o n o f t h e p r o j e c t team i s p r e s e n t e d on 
F i g u r e 1-2. Each of the f o u r e n g i n e e r i n g c o n s u l t i n g firms that 
make up the J o i n t Venture was assigned r e s p o n s i b i l i t y f o r a major 
e n g i n e e r i n g element. Brown and C a l d w e l l was r e s p o n s i b l e f o r the 
t r a n s p o r t / s t o r a g e f a c i l i t i e s and the i n s t r u m e n t a t i o n and c o n t r o l 
system; G e o t e c h n i c a l C o n s u l t a n t s , Inc., was r e s p o n s i b l e f o r the 
g e o t e c h n i c a l e n g i n e e r i n g a s p e c t s of a l l f a c i l i t i e s ; Kennedy/Jenks 
Engineers was r e s p o n s i b l e f o r pump s t a t i o n s and f o r c e mains; and 
Tudor Engineering Company was r e s p o n s i b l e f o r the t u n n e l s . In 
a d d i t i o n , s e v e r a l important s u p p o r t i n g a c t i v i t i e s were i d e n t i f i e d 
which were assigned to one of the J o i n t Venture member firms or to 
a s u b c o n s u l t a n t . 

Under the general d i r e c t i o n of the Clean Water Program, the 
Bayside F a c i l i t i e s Planning P r o j e c t was managed by Dr. Donald L. 
F e u e r s t e i n , g e n e r a l manager of Caldwell-Gonzalez-Kennedy-Tudor. 
P r o j e c t managers from each o f t h e J o i n t V e n t u r e member f i r m s 
were: Roger F. Wilcox, Brown and C a l d w e l l ; Joseph M. Gonzalez, 
G e o t e c h n i c a l C o n s u l t a n t s , Inc.; Robert M. Purdie and E. J . Mahood, 
Kennedy/Jenks Engineers; and Donald C. Rose and Paul E. P o t t e r , 
Tudor Engineering Company. 

AUTHORIZATION 

The Bayside F a c i l i t i e s Planning P r o j e c t was performed under 
a u t h o r i t y of S e c t i o n 201 of P u b l i c Law 92-500, as amended by P u b l i c 
Law 95-217, and a p p l i c a b l e SWRCB r e g u l a t i o n s and g u i d e l i n e s . 
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A u t h o r i z a t i o n f o r C a l d w e l l - G o n z a l e z - K e n n e d y - T u d o r , a J o i n t 
V e n t u r e , t o p e r f o r m the B a y s i d e F a c i l i t i e s P l a n n i n g P r o j e c t 
was g i v e n on September 14, 1979 , by the C i t y and County o f 
San F r a n c i s c o . The p r o j e c t i s being p a r t i a l l y funded under USEPA 
Grant No. C-06-1399-010. 
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CHAPTER 2 

SUMMARY AND RECOMMENDATIONS 

The S o u t h e a s t B a y s i d e P r o j e c t c o n s i s t s o f the S u n n y d a l e -
Yosemite and the Hunters P o i n t Transpor t /S torage F a c i l i t i e s . These 
two elements of the Bayside F a c i l i t i e s P lanning P r o j e c t are loca ted 
i n the southeast quadrant o f the c i t y south o f I s l a i s Creek, where 
the l e v e l o f c o n t r o l f o r combined sewer ove r f lows has been se t 
a t o n l y one o v e r f l o w pe r y e a r . T h i s l e v e l i s s p e c i f i e d by 
the C a l i f o r n i a R e g i o n a l Water Q u a l i t y C o n t r o l Board (RWQCB), 
San F r a n c i s c o Bay R e g i o n , i n N a t i o n a l P o l l u t a n t D i s c h a r g e 
E l i m i n a t i o n System (NPDES) Permit No. CA 0038610, dated June 19, 
1979, and i s considered necessary to p ro t ec t the r e c e i v i n g water 
q u a l i t y i n San F ranc i sco Bay along the shore from I n d i a Bas in south 
to San Mateo County (see Appendix C ) . P r e s e n t l y there are seven 
combined sewer ove r f l ow p o i n t s along t h i s s t r e t c h o f s h o r e l i n e ; 
three are i n Ind ia B a s i n , three are i n South B a s i n , and one i s near 
San F r a n c i s c o ' s sou the r ly c i t y l i m i t . (Refer to Figure 1-1 f o r 
the l o c a t i o n s of these o u t f a l l s , numbered 37 through 43 i n c l u s i v e . ) 
E n s u r i n g the h i g h l e v e l o f p r o t e c t i o n s p e c i f i e d r e q u i r e s a 
combinat ion of storage of wet weather f l o w peaks and conveyance o f 
wet weather f l ows to the I s l a i s Creek area f o r s to rage , t reatment , 
o r d i s p o s a l . This combinat ion of conveyance and storage has been 
termed t r a n s p o r t / s t o r a g e throughout the p lann ing p rocess . 

A number of a l t e r n a t i v e s were i d e n t i f i e d e a r l y i n the study 
which s a t i s f y the t r anspo r t / s to rage concept . These range from 
h igh r a t e s of pumping and conveyance out of the drainage b a s i n s , 
w i t h co r r e spond ing ly low storage requirements , to la rge storage 
r e s e r v o i r s w i t h i n the b a s i n s , w i th low withdrawal r a t e s . Transport 
modes range f r o m t u n n e l o r l a r g e g r a v i t y c o n d u i t s to s h a l l o w 
p r e s s u r e p i p e l i n e s ( f o r c e m a i n s ) . S to rage o p t i o n s range f r o m 
r e s e r v o i r s l oca t ed i n s i t e s o f f - l i n e from conveyance elements, to 
i n - l i n e s torage under p u b l i c s t r e e t s o r r i g h t s - o f - w a y . A v a r i e t y 
o f routes was s tud ied f o r t r a n s p o r t i n g wet weather f lows to the 
I s l a i s Creek Transpor t /S torage F a c i l i t y , and d i f f e r e n t s i t e s were 
i d e n t i f i e d f o r l o c a t i n g pump s t a t i o n s or r e s e r v o i r s . 

ANALYSIS OF ALTERNATIVES 

T w e n t y - f i v e d i f f e r e n t a l t e r n a t i v e s were o r i g i n a l l y i d e n t i f i e d 
f o r the Sunnydale-Yosemite and Hunters P o i n t Transpor t /Storage 
F a c i l i t i e s . Twenty-one of these were f o r Sunnydale-Yosemite wet 
weather f l o w s , whi le four a l t e r n a t i v e s were s tudied f o r Hunters 
P o i n t . The i n i t i a l a l t e r n a t i v e s were reduced to s i x f i n a l 
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a l t e r n a t i v e s f o r Sunnydale-Yosemite , whi le the fou r a l t e r n a t i v e s 
s tud ied f o r Hunters P o i n t were r e t a i n e d because of t h e i r l i m i t e d 
number, and a f i f t h a l t e r n a t i v e was added dur ing f i n a l a n a l y s i s . 
The i n i t i a l a l t e r n a t i v e s were reduced by a sc reen ing process that 
evaluated both monetary and nonmonetary c o s t s . T h i s p o r t i o n of 
the p lanning e f f o r t i s documented i n the Bayside F a c i l i t i e s P l a n , 
In te r im Report (Reference 6 ) . The e leven f i n a l a l t e r n a t i v e s are 
desc r ibed In d e t a i l and analyzed i n Chapter 3 below i n accordance 
w i t h s t a te g u i d e l i n e s f o r p l ann ing wastewater f a c i l i t i e s . 

Sunnydale-Yosemite Transpor t /S torage F a c i l i t y 

E x i s t i n g and r e q u i r e d f a c i l i t i e s a r e d e s c r i b e d f o r t he 
Sunnydale and Yosemite drainage b a s i n s . The two basins can be 
combined o r sewered s e p a r a t e l y . Transpor t can be provided through 
t u n n e l s , pump s t a t i o n s and f o r c e m a i n s , g r a v i t y s ewer s , o r 
combinat ions of the th ree . Storage can be provided i n o f f s t r e e t 
r e s e r v o i r s o r i n ove r s i zed t r a n s p o r t f a c i l i t i e s l oca t ed under C i t y 
s t r e e t s . Each one o f the s i x f i n a l a l t e r n a t i v e s r e p r e s e n t s a 
s i n g u l a r arrangement of a combinat ion of pump s t a t i o n and r e s e r v o i r 
s i t e s , and t r a n s p o r t and s t o r a g e e l e m e n t s . Each a l t e r n a t i v e 
s a t i s f i e s the p l a n n i n g c r i t e r i a developed f o r the f a c i l i t y p l a n . 

A l t e r n a t i v e 1 C - 1 . In t h i s a l t e r n a t i v e the Sunnydale and 
Yosemi te d r a i n a g e b a s i n s a r e s e p a r a t e d d u r i n g p e r i o d s o f wet 
weather f l o w s . Each bas in r e q u i r e s a pump s t a t i o n and a covered 
r e s e r v o i r . The Sunnydale wet weather f l o w i s pumped nor th through 
a new f o r c e main to the e x i s t i n g Selby S t ree t trunk sewer near 
Highway 1 0 1 . The Yosemi te wet wea ther f l o w i s pumped n o r t h 
through the e x i s t i n g Hunters P o i n t tunne l to the I s l a i s Creek South 
Side O u t f a l l s C o n s o l i d a t i o n (ICSSOC). Overf lows from the Sunnydale 
b a s i n would occur from the e x i s t i n g o v e r f l o w p o i n t near the county 
l i n e , a f t e r pas s ing through the Sunnydale R e s e r v o i r . Overf lows 
from the Yosemite bas in would occur from the Yosemite Rese rvo i r 
i n t o the South B a s i n C a n a l . The three e x i s t i n g ove r f lows would be 
in t e rcep ted and conso l ida t ed by r o u t i n g a l l f l ows to the covered 
r e s e r v o i r . 

A l t e r n a t i v e 2A. In t h i s a l t e r n a t i v e the Sunnydale wet weather 
f l o w would be s to red i n a covered r e s e r v o i r and t ranspor ted by 
g r a v i t y , at a c o n t r o l l e d r a t e , through e x i s t i n g and new t ranspor t 
e lements v i a the e x i s t i n g C a n d l e s t i c k t u n n e l to the Yosemi t e 
R e s e r v o i r . Wet weather f lows from both drainage bas ins would then 
be pumped by a l a rge pumping s t a t i o n loca ted south of the South 
Bas in Canal to the ICSSOC v i a the e x i s t i n g Hunters Po in t t u n n e l . 
Overf lows from the Sunnydale bas in would occur from the e x i s t i n g 
o u t f a l l near the San Mateo County l i n e , whi le ove r f lows from the 
Yosemite b a s i n would be c o n s o l i d a t e d and occur from the Yosemite 
Rese rvo i r i n t o the South Bas in C a n a l . 
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A l t e r n a t i v e 2 A - 1 . T h i s a l t e r n a t i v e i s s i m i l a r to A l t e r n a ­
t i v e 2A except that a g rea t e r amount o f s torage i s provided i n 
t r a n s p o r t / s t o r a g e s t r u c t u r e s i n s t r e e t s i n the Yosemi t e a r e a . 
T h i s r e s u l t s i n a smal le r covered r e s e r v o i r being r e q u i r e d near the 
Yosemite Pump S t a t i o n . The pump s t a t i o n / r e s e r v o i r s i t e i s l oca t ed 
nor th of the South Bas in C a n a l . I f r e q u i r e d , an o v e r f l o w would be 
cons t ruc ted from the r e s e r v o i r to a new d ischarge l o c a t i o n ou t s ide 
the cana l (see F igure 3-12) . The new o v e r f l o w would be cons t ruc ted 
o n l y i f experience proves tha t the e x i s t i n g o v e r f l o w s at F i t c h and 
G r i f f i t h S t r e e t s and Yosemite Avenue are inadequate. The Sunnydale 
O u t f a l l i s the same as i n p rev ious a l t e r n a t i v e s . 

A l t e r n a t i v e 2A-2 . In t h i s a l t e r n a t i v e the Sunnydale f a c i l i t i e s 
are i d e n t i c a l to those desc r ibed f o r A l t e r n a t i v e s 2A and 2 A - 1 . 
Wet weather f l o w i n the Yosemite bas in and the wet weather f l o w 
i m p o r t e d f r o m the Sunnydale b a s i n would be s t o r e d e n t i r e l y i n 
t r a n s p o r t / s t o r a g e s t ruc tu re s under s t r e e t s i n p u b l i c r i g h t s - o f - w a y 
i n the Yosemite a r ea . A new pumping s t a t i o n nor th of the South 
Bas in Canal would pump combined wet weather f lows nor th to the 
ICSSOC v i a the Hunters Po in t t u n n e l . The three e x i s t i n g o u t f a l l 
l o c a t i o n s would be re ta ined f o r ove r f l ows i n t o the South B a s i n 
Canal through new c o n t r o l s t r u c t u r e s . 

A l t e r n a t i v e 3B. In t h i s a l t e r n a t i v e there would be no pumping 
s t a t i o n or r e s e r v o i r i n the Sunnydale b a s i n . Wet weather f l o w 
would be t r anspor ted to the Yosemite bas in through a combinat ion of 
the e x i s t i n g Cand le s t i ck tunne l and a new la rge g r a v i t y t r anspo r t 
sewer around C a n d l e s t i c k P a r k . Wet weather f l o w s f rom b o t h 
drainage bas ins would be routed by g r a v i t y through a new tunne l 
from the Yosemite bas in to I s l a i s Creek. Storage i n the Yosemite 
area would be under s t r e e t s as i n A l t e r n a t i v e 2A-2 . Overf lows 
would be as i n A l t e r n a t i v e 2A-2 . 

A l t e r n a t i v e 3 B - 1 . In t h i s a l t e r n a t i v e t he re would be a 
covered r e s e r v o i r i n the Sunnydale b a s i n , which e l i m i n a t e s the 
need f o r the new l a r g e g r a v i t y t r a n s p o r t sewer r e q u i r e d under 
A l t e r n a t i v e 3B. The remainder of the a l t e r n a t i v e i s s i m i l a r t o 
A l t e r n a t i v e 3B, that i s , i t f ea tu re s a new tunnel from the Yosemite 
bas in to I s l a i s Creek and s torage under s t r e e t s i n the Yosemite 
a r ea . 

The s i x f i n a l a l t e r n a t i v e s desc r ibed above are s i z e d to s to re 
and t r anspor t combined sewer storm f l o w s out of the Sunnydale-
Yosemi t e b a s i n s and i n t o the I s l a i s Creek T r a n s p o r t / S t o r a g e 
F a c i l i t y such that no more than one o v e r f l o w per year occurs on the 
long- term average i n the Sunnydale/Yosemite b a s i n s . In a d d i t i o n , 
the f a c i l i t i e s are s i zed to convey the 5-year storm f l o w ra te i n t o 
the bay through the o u t f a l l s t r u c t u r e s . F a c i l i t i e s are arranged so 
tha t a l l ove r f l ows to the bay occur from a storage s t r u c t u r e . The 
C i t y must improve some p o r t i o n s of the e x i s t i n g upstream sewer 
system before the 5-year storm f l o w can reach the Sunnydale and 
Yosemite f a c i l i t i e s . 
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Hunters Po in t Transpor t /S to rage F a c i l i t y 

E x i s t i n g and requ i red f a c i l i t i e s are descr ibed f o r the Hunters 
P o i n t drainage b a s i n . At present the dry weather f l o w from t h i s 
b a s i n j o i n s the f l o w from the Yosemite bas in near the nor th p o r t a l 
o f the Hun te r s P o i n t t u n n e l , f rom wh ich p o i n t a l l the f l o w i s 
t r anspor t ed to the Southeast WPCP f o r t reatment . The e x i s t i n g 
Hunters Po in t sewer system cannot convey the amount of wet weather 
f l o w necessary to meet o v e r f l o w requirements o f the NPDES pe rmi t . 
As desc r ibed above f o r Sunnydale-Yosemite , there are many p o t e n t i a l 
a l t e r n a t i v e s f o r p r o v i d i n g the requ i red wet weather s torage and 
t r a n s p o r t c a p a c i t i e s . Four f i n a l a l t e r n a t i v e s were chosen tha t 
f e a t u r e d i f f e r e n t a r rangements o f pump s t a t i o n s , r e s e r v o i r s , 
f o r c e m a i n s , t u n n e l s , o r s t o r a g e s t r u c t u r e s . T h e s e f o u r 
a l t e r n a t i v e s were developed and screened i n the i n i t i a l p l ann ing 
e f f o r t desc r ibed i n the Bayside F a c i l i t i e s P l a n , In te r im Report 
( R e f e r e n c e 6 ) . A f i f t h a l t e r n a t i v e was i d e n t i f i ed subsequent 
t o the i n i t i a l s c r e e n i n g and s u b j e c t e d t o d e t a i l e d a n a l y s i s 
i n C h a p t e r 3 . Some o f the a l t e r n a t i v e s w i l l r e q u i r e c e r t a i n 
m o d i f i c a t i o n s to the e x i s t i n g Evans Avenue In t e r cep to r . These 
m o d i f i c a t i o n s are a l s o d e t a i l e d i n Chapter 3. 

A l t e r n a t i v e 1 6 A - 1 . I n t h i s a l t e r n a t i v e an u n d e r g r o u n d 
r e s e r v o i r i s r equ i red i n the v i c i n i t y of the Hudson S t r e e t and 
G r i f f i t h S t r e e t North o u t f a l l s . A new wet weather pump i s r equ i red 
i n the e x i s t i n g Hunters P o i n t Pump S t a t i o n . A 36- inch-diameter 
g r a v i t y sewer i s provided f o r the t r anspor t element. Overf lows 
from the Hunters P o i n t drainage b a s i n would occur from two of the 
th ree e x i s t i n g o u t f a l l p o i n t s i n Ind i a B a s i n . The G r i f f i t h S t r ee t 
Nor th O u t f a l l would be plugged and abandoned. Overf low connect ions 
would a l l o w an o v e r f l o w only when the r e s e r v o i r i s f u l l . 

A l t e r n a t i v e 1 6 B - 1 . T h i s a l t e r n a t i v e i s s i m i l a r t o 
A l t e r n a t i v e 16A-1 excep t t h a t s t o r a g e would be p r o v i d e d by 
i n - s t r e e t t r anspo r t / s t o r age s t r u c t u r e s ins tead of i n a r e s e r v o i r . 
Over f lows are t rea ted the same as i n A l t e r n a t i v e 16A-1. 

A l t e r n a t i v e 1 6 C - 1 . In t h i s a l t e r n a t i v e g r a v i t y sewers a re 
r e q u i r e d to t r a n s p o r t wet wea ther f l o w s to the m o d i f i e d Evans 
Avenue I n t e r c e p t o r . No storage s t r u c t u r e s are r e q u i r e d . O u t f a l l 
connect ions are s i m i l a r to A l t e r n a t i v e s 16A-1 and 16B-1, except 
t ha t ove r f lows would occur when the maximum withdrawal r a t e i s 
exceeded. 

A l t e r n a t i v e 16D-1. In t h i s a l t e r n a t i v e a tunnel connec t ion i s 
r e q u i r e d f rom the v i c i n i t y o f the e x i s t i n g Hunters P o i n t Pump 
S t a t i o n to the e x i s t i n g Hunters Po in t tunnel to t r anspor t f l o w 
t o the I s l a i s Creek a r e a . The e x i s t i n g pump s t a t i o n would be 
abandoned. Overf lows would occur from the e x i s t i n g o u t f a l l s when 
the 1-year f lows are exceeded. 
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A l t e r n a t i v e 1 6 E - 1 . In t h i s a l t e r n a t i v e e x i s t i n g o u t f a l l 
s t r u c t u r e s a re m o d i f i e d , a c o v e r e d r e s e r v o i r i s p r o v i d e d , the 
e x i s t i n g Hunters P o i n t Pump S t a t i o n i s expanded, and new g r a v i t y 
sewers and a f o r c e main are r e q u i r e d . The concept of t h i s 
a l t e r n a t i v e i s to max imize the wet wea the r t r a n s p o r t r a t e i n 
o rde r to minimize the r equ i r ed volume of s to rage . The o v e r f l o w 
connec t ions would be s i m i l a r t o A l t e r n a t i v e 16A-1 , wherein the 
G r i f f i t h S t r ee t North O u t f a l l would be p lugged , and ove r f low would 
o n l y occur when the r e s e r v o i r i s f u l l . 

The f i v e f i n a l a l t e r n a t i v e s d e s c r i b e d above a r e s i z e d 
h y d r a u l i c a l l y to s to re and t r anspor t combined sewer storm f l o w s 
out o f the Hunters P o i n t b a s i n i n t o the I s l a i s Creek T r a n s p o r t / 
S t o r a g e F a c i l i t y such t h a t no more than one o v e r f l o w pe r y e a r 
o c c u r s on the l o n g term average i n the Hun te r s P o i n t b a s i n . 
Comments on handl ing the 5-year storm event are the same as g i v e n 
above f o r the Sunnydale-Yosemite f a c i l i t i e s . 

SUMMARY COMPARISON OF ALTERNATIVES 

A f t e r the f i n a l a l t e r n a t i v e s are a n a l y z e d i n Chapte r 3 , a 
c o m p a r i s o n i s made i n C h a p t e r 4 o f c o s t , e n v i r o n m e n t a l , and 
socioeconomic f a c t o r s . Th i s comparison r e s u l t s i n a recommendation 
of the apparent best a l t e r n a t i v e f o r the Sunnydale-Yosemite and 
Hunters P o i n t Transpor t /S torage F a c i l i t i e s . 

E v a l u a t i o n Procedure 

The e v a l u a t i o n procedure used to compare the f i n a l a l t e r n a t i v e s 
c o n s i s t s of ranking each a l t e r n a t i v e aga ins t the set of e v a l u a t i o n 
f a c t o r s deve loped i n C h a p t e r 4 o f t h i s r e p o r t . These f a c t o r s 
i n c l u d e c o s t , energy c o n s u m p t i o n , l a n d r e q u i r e m e n t s , t r a f f i c 
impac ts , f l e x i b i l i t y , r e l i a b i l i t y , i m p l e m e n t a b i l i t y , and p u b l i c 
a c c e p t a b i l i t y . The i m p o r t a n c e o f each f a c t o r was c o n s i d e r e d , 
and a comparison was made of a s e r i e s of t r a d e - o f f s between the 
advantages and disadvantages o f each a l t e r n a t i v e agains t o the r 
a l t e r n a t i v e s . 

A no p r o j e c t a l t e r n a t i v e was a l s o c o n s i d e r e d , as r e q u i r e d 
by s t a t e g u i d e l i n e s f o r p l a n n i n g was tewa te r f a c i l i t i e s . T h i s 
a l t e r n a t i v e was r e j e c t e d p r i m a r i l y because i t would r e s u l t i n a 
v i o l a t i o n of the NPDES permit requirement c a l l i n g f o r a r educ t i on 
of o v e r f l o w s to one per yea r . 

Sunnydale-Yosemite Transpor t /S torage F a c i l i t y 

The e v a l u a t i o n p r o c e d u r e d e t a i l e d i n Chap t e r 4 r e s u l t e d 
i n A l t e r n a t i v e 2 A - 1 b e i n g d e s i g n a t e d as t h e a p p a r e n t b e s t 
a l t e r n a t i v e , p r i m a r i l y because of i t s h igh r ank ing on socioeconomic 
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f a c t o r s . I t a l s o ranked number two i n c o s t , being o n l y 4 percent 
h i g h e r t han the l e a s t e x p e n s i v e a l t e r n a t i v e , A l t e r n a t i v e 2A. 
A l t e r n a t i v e 2A-1 i s s i g n i f i c a n t l y more acceptable to the p u b l i c 
than A l t e r n a t i v e 2A, however, because the Yosemite R e s e r v o i r and 
pump s t a t i o n s i t e are l o c a t e d on C i t y p roper ty and away from the 
housing p r o j e c t impacted by A l t e r n a t i v e 2A. A l t e r n a t i v e 2A-1 i s 
a l s o the e a s i e s t a l t e r n a t i v e to implement. 

Hunters P o i n t Transpor t /S to rage F a c i l i t y 

A l t e r n a t i v e 16C-1 i s the apparent best a l t e r n a t i v e , having the 
lowest present worth cos t and ranking bes t under land requirements , 
t r a f f i c i m p a c t s , f l e x i b i l i t y , and p u b l i c a c c e p t a b i l i t y . I t 
a l s o r anks w e l l under ene rgy c o n s u m p t i o n , r e l i a b i l i t y , and 
i m p l e m e n t a b i l i t y . 

RECOMMENDED APPARENT BEST ALTERNATIVES 

The apparen t b e s t a l t e r n a t i v e S o u t h e a s t B a y s i d e P r o j e c t 
c o n s i s t s o f a s to rage r e s e r v o i r and t r a n s p o r t s t r u c t u r e s and 
condu i t s i n the Sunnydale a rea ; l a rge t r an spo r t s t r u c t u r e s and 
c o n d u i t s , a r e s e r v o i r , and a pump s t a t i o n i n the Yosemite area ; 
l a r g e t r anspor t sewers downstream of the e x i s t i n g Hunters P o i n t 
t u n n e l ; and a system of t r a n s p o r t sewers i n the Hunters P o i n t a r ea . 
The apparent best a l t e r n a t i v e f o r each element i s desc r ibed i n 
d e t a i l i n Chapter 5. 

Sunnydale-Yosemite Transpor t /S to rage F a c i l i t y 

The apparen t b e s t a l t e r n a t i v e f o r the S u n n y d a l e - Y o s e m i t e 
T r a n s p o r t / S t o r a g e F a c i l i t y i s A l t e r n a t i v e 2 A - 1 . The f e a t u r e s 
o f t h i s a l t e r n a t i v e a r e shown on F i g u r e s 5-1 t h r o u g h 5 - 3 , 
i n c l u s i v e . 

D e t a i l s of the Apparent Best A l t e r n a t i v e . Pumping ra tes and 
f a c i l i t y s i z e s are based on i n i t i a t i n g maximum withdrawal from 
I s l a i s Creek s t o r a g e w i t h i n 1 hour f r o m the commencement o f a 
s torm. In order to accomplish t h i s requirement and l i m i t ove r f lows 
f r o m the Sunnydale and Y o s e m i t e b a s i n s to one per y e a r , the 
f o l l o w i n g f a c i l i t i e s are i nc luded i n A l t e r n a t i v e 2 A - 1 : 

1. A 1 0 - m i l l i o n - g a l l o n covered r e s e r v o i r and dewatering pump 
s t a t i o n i n the Sunnydale b a s i n . 

2 . Box condui ts and l a r g e c i r c u l a r sewers i n the Sunnydale 
a r ea . 

3 . Transpor t / s to rage s t r u c t u r e s i n the Yosemite a rea . 
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4. A 7 . 5 - m i l l i o n - g a l l o n covered r e s e r v o i r and a 120 m i l l i o n 
g a l l o n s pe r day (mgd) pumping s t a t i o n i n the Y o s e m i t e 
b a s i n . 

5. Large c i r c u l a r t r anspo r t sewers downstream of the Hunters 
P o i n t t u n n e l c o n n e c t i o n to the I s l a i s Creek South S i d e 
O u t f a l l s C o n s o l i d a t i o n . 

The t o t a l c o n s t r u c t i o n cos t of these f a c i l i t i e s i s est imated a t 
$68 m i l l i o n , based on an ENR o f 3800. R e f e r to Table 5-5 f o r 
d e t a i l s o f t h i s cos t e s t ima te . 

Dry w e a t h e r f l o w i n t he S u n n y d a l e a r e a w i l l b y p a s s t h e 
Sunnyda le R e s e r v o i r and f o l l o w i t s e x i s t i n g r o u t e through the 
C a n d l e s t i c k tunne l and i n t o the p r i o r i t y l e v e l pump sump at the 
Y o s e m i t e b a s i n . A new t r a n s p o r t f a c i l i t y w i l l convey the d r y 
weather f l o w from the downstream end of the C a n d l e s t i c k tunne l to 
the new Yosemite Pump S t a t i o n . Dry weather f l o w w i l l be l i f t e d by 
t h i s pump s t a t i o n through a new f o r c e main to the e x i s t i n g Hunters 
P o i n t t u n n e l to the S o u t h e a s t WPCP. The m a j o r p o r t i o n o f the 
Yosemite b a s i n dry weather f l o w w i l l f o l l o w i t s present g r a v i t y 
route to the Hunters Po in t t unne l and the Southeast WPCP. 

Recommendations. I t i s recommended tha t A l t e r n a t i v e 2A-1 be 
s e l e c t e d as the Apparen t B e s t A l t e r n a t i v e S u n n y d a l e - Y o s e m i t e 
Transpor t /S to rage F a c i l i t y , and tha t t h i s f a c i l i t y be cons t ruc ted 
as pa r t o f the Stage I I Bayside P r o j e c t . 

Hunters P o i n t Transpor t /S torage F a c i l i t y 

The apparent best a l t e r n a t i v e f o r the Hunters Po in t T ranspor t / 
S to r age F a c i l i t y i s A l t e r n a t i v e 1 6 C - 1 . The f e a t u r e s o f t h i s 
a l t e r n a t i v e are shown on F igures 5-18 and 5-19. Subsequent to the 
s e l e c t i o n o f t h i s a l t e r n a t i v e i n Chapter 4, the Inchon-Solomon 
subarea was added to the Hunters Po in t drainage b a s i n , r e s u l t i n g i n 
a d d i t i o n a l storm f low to the proposed f a c i l i t y and r e q u i r i n g a 
s l i g h t l y l a r g e r g r a v i t y sewer t r anspor t system. Cons t ruc t ion cos t s 
g iven i n Chapter 5 were m o d i f i e d to r e f l e c t the a d d i t i o n a l c o s t . 

D e t a i l s o f Apparen t B e s t A l t e r n a t i v e . Wet weather f l o w i s 
conveyed by g r a v i t y sewers from the e x i s t i n g G r i f f i t h S t ree t Nor th 
O u t f a l l to the e x i s t i n g d i v e r s i o n s t r u c t u r e on the Hudson Avenue 
O u t f a l l , and from here i n a new g r a v i t y sewer i n Hunters P o i n t 
Boulevard to Evans Avenue. Severa l m o d i f i c a t i o n s are requi red to 
the e x i s t i n g Evans Avenue sewer so t h a t the Hunters P o i n t wet 
weather f l o w can be t ranspor ted to the I s l a i s Creek South Side 
O u t f a l l s C o n s o l i d a t i o n F a c i l i t y . The est imated c o n s t r u c t i o n cos t 
of these f a c i l i t i e s i s $2.56 m i l l i o n , based on an ENR of 3800. 

The e x i s t i n g d r y weather system s e r v i n g the Hunters P o i n t 
drainage b a s i n w i l l be r e t a ined i n the apparent best a l t e r n a t i v e . 
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Recommendations. I t i s recommended tha t A l t e r n a t i v e 16C-1 be 
s e l e c t e d as the Apparent Best A l t e r n a t i v e Hunters P o i n t T ranspor t / 
Storage F a c i l i t y , and tha t t h i s f a c i l i t y be cons t ruc ted as par t of 
the Stage I I Bayside P r o j e c t . 
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CHAPTER 3 

ANALYSIS OF ALTERNATIVES 

Two major bay s i d e c o n s t r u c t i o n e l e m e n t s c o n s t i t u t e the 
S o u t h e a s t B a y s i d e P r o j e c t . These are the S u n n y d a l e - Y o s e m i t e 
Transpo r t / S t o r a g e F a c i l i t y and the Hunters P o i n t Transport/Storage 
F a c i l i t y . The g e n e r a l f a c i l i t y r e q u i r e m e n t s and a d e t a i l e d 
d e s c r i p t i o n and a n a l y s i s of the f i n a l a l t e r n a t i v e s are presented i n 
t h i s c h a p t e r . A comparison of f i n a l a l t e r n a t i v e s and s e l e c t i o n of 
the recommended a p p a r e n t b e s t a l t e r n a t i v e s a r e p r e s e n t e d i n 
Chapter 4. The development and s c r e e n i n g of i n i t i a l a l t e r n a t i v e s 
t h at r e s u l t e d i n the s e l e c t i o n of f i n a l a l t e r n a t i v e s i s documented 
i n the Bayside F a c i l i t i e s P l a n , Interim Report (Reference 7). 

SUNNYDALE-YOSEMITE TRANSPORT/STORAGE FACILITY 

The S u n n y d a l e - Y o s e m i t e T r a n s p o r t / S t o r a g e F a c i l i t y r e d u c e s 
combined sewer o v e r f l o w s t h r o u g h a c o m b i n a t i o n o f s t o r a g e of 
wet weather flow peaks and conveyance of wet weather flow to the 
I s l a i s Creek T r a n s p o r t / S t o r a g e F a c i l i t y . The r e l a t i o n s h i p 
between the flows from the Sunnydale-Yosemite Transport/Storage 
F a c i l i t y and the f l o w s from the o t h e r B a y s i d e F a c i l i t i e s i n 
S t a g e s I I and I I I i s shown s c h e m a t i c a l l y on F i g u r e 3-1. The 
present average number of overflows i n the area south of the F e r r y 
B u i l d i n g i s 46 per year. S u f f i c i e n t t r a n s p o r t and storage c a p a c i t y 
must be provided to reduce the overflows to an annual average of 
one per year i n the area south of I s l a i s Creek. 

E x i s t i n g F a c i l i t i e s 

The e x i s t i n g sewer system f o r the Sunnydale and Yosemite basins 
t r a n s p o r t s combined wastewater n o r t h to the S o u t h e a s t Water 
P o l l u t i o n C o n t r o l P l a n t (WPCP). Many of the major sewers have 
c a p a c i t y f o r storm flows which occur with a frequency of once i n 
5 y e a r s . Connecting i n t e r c e p t o r s and pump s t a t i o n s , however, are 
s i z e d o n l y f o r peak d r y weather f l o w p l u s storm f l o w from a 
0.01-inch r a i n f a l l or average dry weather flow p l u s storm flow from 
a 0.02-inch r a i n f a l l , whichever i s g r e a t e r . When heavy storm flows 
occur, the system overflows through s p e c i a l l y provided s t r u c t u r e s 
along the bay s h o r e l i n e . There i s one such overflow s t r u c t u r e i n 
the Sunnydale b a s i n and three i n the Yosemite b a s i n . 

F i g u r e 3-2 shows the Sunnydale and Y o s e m i t e d r a i n a g e b a s i n 
boundaries, e x i s t i n g o v e r f l o w p o i n t s , and the l o c a t i o n of major 
e x i s t i n g sewerage f a c i l i t i e s . The Sunnydale b a s i n , c o n s i s t i n g 
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of 986 a c r e s , i s served by a 78-inch i n t e r c e p t o r sewer and the 
C a n d l e s t i c k t u n n e l . The tunnel has a 4.0-foot by 6.5-foot egg 
shaped c r o s s s e c t i o n and a c a p a c i t y of 60 m i l l i o n g a l l o n s per day 
(mgd). However, the upstream sewer aldong Harney Way has a lower 
c a p a c i t y t h a t r e s t r i c t s flow through the t u n n e l . The C a n d l e s t i c k 
tunnel d e l i v e r s Sunnydale flow to the Yosemite b a s i n where i t i s 
combined with the flow from the 798-acre lower Yosemite basin and 
pumped by the Yosemite Pump S t a t i o n i n t o a major i n t e r c e p t o r on 
Thomas Avenue. The Yosemite Pump S t a t i o n has a maximum c a p a c i t y of 
12.2 mgd and normally pumps about 4.8-mgd average dry weather flow. 
The i n t e r c e p t o r on Thomas Avenue c a r r i e s the discharge from the 
Yosemite Pump S t a t i o n and the flow generated i n the 552-acre upper 
Y o s e m i t e b a s i n t o the H u n t e r s P o i n t t u n n e l . T h i s t u n n e l i s a 
6. 5 - f o o t c i r c u l a r t u n n e l w i t h a p o t e n t i a l c a p a c i t y o f about 
120 mgd i f a head o f about 5 f e e t can be t o l e r a t e d a t the entrance, 
and i f downstream c o n s t r i c t i o n s a r e e l i m i n a t e d by p r o v i d i n g 
a d d i t i o n a l sewer c a p a c i t y . Flow d e l i v e r e d by the Hunters P o i n t 
tunnel i s combined with that o f the Hunters P o i n t b a s i n at K e i t h 
S t r e e t and F a i r f a x Avenue f o r t r a n s p o r t to the Southeast WPCP. 

No P r o j e c t A l t e r n a t i v e 

State g u i d e l i n e s f o r plann i n g wastewater f a c i l i t i e s r e q u i r e 
c o n s i d e r a t i o n o f a no p r o j e c t a l t e r n a t i v e , i . e . , a case where 
no a c t i o n i s t a k e n and e x i s t i n g f a c i l i t i e s a r e r e t a i n e d . 
O b v i o u s l y , the no p r o j e c t a l t e r n a t i v e w i l l not reduce s t o r m - r e l a t e d 
overflows below t h e i r present average annual frequency o f 46 times 
per year. Thus, N a t i o n a l P o l l u t a n t Discharge E l i m i n a t i o n System 
(NPDES) permit requirements c a l l i n g f o r a r e d u c t i o n of overflows to 
one per year would be v i o l a t e d . 

Required F a c i l i t i e s 

T here a r e many p o t e n t i a l a l t e r n a t i v e s f o r p r o v i d i n g the 
r e q u i r e d wet weather storage and t r a n s p o r t c a p a c i t i e s . The two 
drainage b a s i n s can be combined o r sewered s e p a r a t e l y . Transport 
can be provided through tunnel s , pump s t a t i o n s and f o r c e mains, 
g r a v i t y sewers, o r c o m b i n a t i o n s o f the thr e e . . The p r e s e n c e 
o f h i l l s between the Yosemite and I s l a i s Creek basins d i c t a t e s 
t h a t the t r a n s p o r t system must i n c l u d e e i t h e r a tunnel or a f o r c e 
main i n order to avoid p r o h i b i t i v e l y deep open-cut c o n s t r u c t i o n . 
Storage can be provided i n o f f s t r e e t r e s e r v o i r s or i n o v e r s i z e d 
t r a n s p o r t f a c i l i t i e s l o c a t e d under C i t y s t r e e t s . 

There a r e a number of t r a n s p o r t r a t e and s t o r a g e volume 
c o m b i n a t i o n s which c o u l d a c c o m p l i s h the o b j e c t i v e o f r e d u c i n g 
o v e r f l o w s to one p e r y e a r . A t r a d e - o f f c u r v e between maximum 
w i t h d r a w a l r a t e ( t r a n s p o r t r a t e out o f the b a s i n ) and s t o r a g e 
volume f o r the Sunnydale d r a i n a g e b a s i n was d e v e l o p e d through 
use of the San F r a n c i s c o Macroscopic (SFMAC) model. T h i s model 
simulates b a s i n r u n o f f , storage, withdrawal, and overflows on a 

C A L D W E L L - G O N Z A L E Z - K E N N E D Y - T U D O R 
A J O I N T V E N T U R E 



3-3 

hourly b a s i s by simple mass balance c a l c u l a t i o n s . Over 70 years o f 
r a i n f a l l data are a v a i l a b l e f o r input to the model. The r e s u l t i n g 
t r a d e - o f f c u r v e i s p r e s e n t e d on F i g u r e 3-3. I f the e x i s t i n g 
C a n d l e s t i c k T u n n e l were to be used a t i t s maximum c a p a c i t y o f 
60 mgd f o r w i t h d r a w a l from t h e b a s i n , f o r example, s t o r a g e of 
approximately 10 m i l l i o n g a l l o n s would have to be provided i n the 
Sunnydale b a s i n . T h i s t r a d e - o f f curve i s used to develop a number 
of a l t e r n a t i v e s f o r the Sunnydale b a s i n t r a n s p o r t / s t o r a g e f a c i l i t y . 

The Yosemite drainage b a s i n can be sewered s e p a r a t e l y or i n 
s e r i e s w i t h Sunnydale. T h e r e f o r e , when e v a l u a t i n g the t r a d e - o f f 
c u r v e s f o r t h e Y o s e m i t e b a s i n , i t i s n e c e s s a r y t o s p e c i f y the 
i n p u t s from S u n n y d a l e . The t r a d e - o f f c u r v e s f o r the Yosemite 
b a s i n f o r v a r i o u s i n p u t s from t h e Sunnydale b a s i n are shown 
on F i g u r e 3-4. The c u r v e f o r 0 mgd c o r r e s p o n d s to no d i r e c t 
c o n n e c t i o n b e t w e e n t h e two b a s i n s . The c u r v e f o r 60 mgd 
c o r r e s p o n d s t o use o f the C a n d l e s t i c k t u n n e l a t i t s e x i s t i n g 
c a p a c i t y , and the 90-mgd curve i s f o r a l a r g e r withdrawal r a t e 
from Sunnydale by means of pumping or a new g r a v i t y sewer. The 
140-mgd c u r v e i s f o r the maximum pumping r a t e c o n s i d e r e d f o r 
the S u n n y d a l e Pump S t a t i o n , u t i l i z i n g s t r e e t s t o r a g e o n l y . 
U s i n g t h i s f i g u r e , i t can be seen t h a t by w i t h d r a w i n g 100 mgd 
from Y o s e m i t e w h i l e 60 mgd i s b e i n g r e c e i v e d from Sunnydale, 
approximately 23 m i l l i o n g a l l o n s of storage would be needed i n the 
Yosemite b a s i n . Comparison of t h i s storage c a p a c i t y with that 
obtained by the 0-mgd input curve from the Sunnydale b a s i n shows 
that the amount of storage r e q u i r e d t o serve Sunnydale and Yosemite 
i n s e r i e s i s more than twice that r e q u i r e d f o r the Yosemite b a s i n 
a l o n e . These c u r v e s a r e used i n d e v e l o p i n g a l t e r n a t i v e s f o r 
s e r v i n g Yosemite b a s i n s e p a r a t e l y and f o r s e r v i n g the combined 
Sunnydale-Yosemite b a s i n s . 

F o r the a l t e r n a t i v e s where t h e two b a s i n s are combined, 
the s e l e c t e d w i t h d r a w a l r a t e s from the Sunnydale b a s i n v a r y 
from 60 mgd, which i s the c a p a c i t y of the e x i s t i n g C a n d l e s t i c k 
t u n n e l , t o 300 mgd, the peak wet weather flow r a t e g e n e r a t e d 
w i t h i n the Sunnydale b a s i n from a storm with a 1-year recurrence 
i n t e r v a l . The c a p a c i t y of the e x i s t i n g Hunters P o i n t tunnel w i l l 
be 120 mgd once downstream c a p a c i t y has been in c r e a s e d and a head 
of approximately 5 f e e t i s developed at the upstream end o f the 
t u n n e l . In o r d e r to make use of the e x i s t i n g t u n n e l , the f i x e d 
withdrawal r a t e f o r the combined Sunnydale-Yosemite b a s i n s was s e t 
a t 120 mgd, and the downstream I s l a i s Creek T r a n s p o r t / S t o r a g e 
F a c i l i t y was s i z e d t o accommodate t h i s maximum flow r a t e . For the 
a l t e r n a t i v e s where the b a s i n s are separated, withdrawal r a t e s o f 
50 and 70 mgd were c o n s i d e r e d from the Sunnydale and Yosemite 
b a s i n s , r e s p e c t i v e l y , so that the t o t a l maximum flow r a t e through 
the Hunters P o i n t Tunnel i s 120 mgd and the t o t a l maximum flow 
r a t e r e a c h i n g the I s l a i s Creek F a c i l i t y i s 170 mgd. 
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Transport/Storage Planning C r i t e r i a 

In developing a l t e r n a t i v e s , the f o l l o w i n g planning c r i t e r i a 
were used: 

1. I f p o s s i b l e , t r a n s p o r t f a c i l i t i e s should be l o c a t e d i n C i t y 
s t r e e t s o r e x i s t i n g easements to reduce requirements f o r 
p r i v a t e p r o p e r t y . 

2. O f f s t r e e t s t o r a g e f a c i l i t i e s s h o u l d be l o c a t e d on 
C i t y p r o p e r t y o r v a c a n t l a n d a v a i l a b l e f o r p u r c h a s e . 
Condemnation and r e l o c a t i o n of e x i s t i n g land use a c t i v i t i e s 
s h o u l d o n l y be done i f t h e r e i s no o t h e r r e a s o n a b l e 
a l t e r n a t i v e . 

3. C o n s t r u c t i o n impacts should be minimized. Access to l o c a l 
b u s i n e s s e s s h o u l d be m a i n t a i n e d a t a l l t i m e s . Through 
t r a f f i c can be detoured i f necessary t o permit c o n s t r u c t i o n 
i n C i t y s t r e e t s . 

4. Adequate f o u n d a t i o n c o n d i t i o n s must e x i s t , o r means t o 
provide adequate foundations must be a v a i l a b l e . 

5. I n t e r f e r e n c e with o t h e r u t i l i t i e s should be minimized. 

6. O t h e r s i g n i f i c a n t e n v i r o n m e n t a l i m p a c t s s h o u l d be 
m i t i g a t e d . 

7. Monetary c o s t s should be minimized. 

Development and Screening of I n i t i a l A l t e r n a t i v e s 

Based on the f a c i l i t y r e q u i r e m e n t s and p l a n n i n g c r i t e r i a , 
21 i n i t i a l a l t e r n a t i v e s were developed and screened by e v a l u a t i n g 
t h e i r monetary and nonmonetary c o s t s . The i n i t i a l p l a n n i n g 
e f f o r t i s d e s c r i b e d i n the Bayside F a c i l i t i e s Plan, Interim Report 
(Reference 7). In t h a t r e p o r t , A l t e r n a t i v e s 1C, 2A, 3B, 4C, 5A, 
and 6E were s e l e c t e d f o r f u r t h e r a n a l y s i s as f i n a l a l t e r n a t i v e s . 
The f i r s t three a l t e r n a t i v e s were d i r e c t e d toward a Crosstown Pump 
S t a t i o n to be l o c a t e d i n the v i c i n i t y of I s l a i s Creek, whereas the 
l a s t t h r e e a l t e r n a t i v e s were d i r e c t e d toward a Crosstown Pump 
S t a t i o n or tunnel p o r t a l to be l o c a t e d a t Farmers Market. Because 
a n a l y s i s of the Crosstown P r o j e c t i n d i c a t e d a c q u i s i t i o n of the 
Farmers Market s i t e to be i n f e a s i b l e , t h a t s i t e was e l i m i n a t e d from 
f u r t h e r c o n s i d e r a t i o n as a l o c a t i o n f o r the Crosstown Pump S t a t i o n 
o r a tunnel p o r t a l . Consequently, A l t e r n a t i v e s 4C, 5A, and 6E are 
no longer f e a s i b l e and are e l i m i n a t e d from f u r t h e r c o n s i d e r a t i o n . 

Pump S t a t i o n or R e s e r v o i r S i t e S e l e c t i o n 

In the Interim Report, p o t e n t i a l s i t e s f o r pump s t a t i o n s o r 
r e s e r v o i r s were i d e n t i f i e d . These s i t e s are shown on F i g u r e 3-5. 
In the Sunnydale a r e a , S i t e S-3 was determined to be too small and 
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was e l i m i n a t e d from f u r t h e r c o n s i d e r a t i o n . S i t e S-5 was a l s o 
e l i m i n a t e d because of a combination of l i m i t e d s i z e , poor g e o l o g i c 
c o n d i t i o n s , and a San Mateo County l o c a t i o n . 

Further e v a l u a t i o n of the remaining s i t e s during the a n a l y s i s 
o f f i n a l a l t e r n a t i v e s revealed t h a t S i t e s S - l , S-4, and S-6 are 
i n San Mateo County and are owned by Southern P a c i f i c R a i l r o a d . 
Old agreements between the C i t y and the r a i l r o a d , d a t i n g back to 
the 1800s, may p r o h i b i t condemnation o f t h e s e p r o p e r t i e s . I t 
would take a l e n g t h y and e x p e n s i v e l e g a l p r o c e s s to a c q u i r e 
t h e s e l a n d s , and, t h e r e f o r e , t h e s e s i t e s a r e e l i m i n a t e d from 
f u r t h e r c o n s i d e r a t i o n . S i t e S-7 i s l o c a t e d near the s h o r e l i n e i n 
San Mateo County. A c q u i s i t i o n and development o f t h i s s i t e 
would be complicated because i t i s i n another county and i s under 
j u r i s d i c t i o n of the Bay Conservation and Development Commission and 
t h e Corps o f E n g i n e e r s . Based on t h i s i n f o r m a t i o n , S i t e S-2 
appears to be the best s i t e and i s s e l e c t e d f o r development of a l l 
the f i n a l a l t e r n a t i v e s . 

The R e a l E s t a t e Department e s t i m a t e s t h a t S i t e S-2 can be 
acq u i r e d f o r $800,000 i n c l u d i n g r e l o c a t i o n c o s t , t i t l e f e e s , and 
o t h e r r e l a t e d c o s t s . I t i s p r e s e n t l y used as a storage area f o r 
c o n s t r u c t i o n m a t e r i a l s , which may r e s u l t i n minor r e l o c a t i o n 
p roblems s i n c e an e q u i v a l e n t s i t e f o r the same l a n d use must 
be obtained f o r the present owner w i t h i n the C i t y . However, the 
C i t y Real E s t a t e Department a d v i s e s that i t should be p o s s i b l e 
t o a c q u i r e the p r o p e r t y i n time f o r c o n s t r u c t i o n t o s t a r t i n 
conformance with the Master Plan Schedule because there are s e v e r a l 
vacant p a r c e l s of land i n t h i s area o f the C i t y . 

The I n t e r i m R e p o r t d e s c r i b e s t e n p o t e n t i a l pump s t a t i o n o r 
r e s e r v o i r s i t e s i n the Yosemite area (Figure 3-5) and e l i m i n a t e s 
S i t e s Y-3 and Y-6 because they a r e too s m a l l t o accommodate a 
combined pump s t a t i o n and r e s e r v o i r f a c i l i t y t h a t i s r e q u i r e d f o r 
most of the Sunnydale-Yosemi te a l t e r n a t i v e s . S i t e Y-9 was a l s o 
e l i m i n a t e d because of i t s p r o x i m i t y t o the Southeast H e a l t h Center 
and the p o t e n t i a l problems of d i s r u p t i o n of the Health Center by 
c o n s t r u c t i o n a c t i v i t i e s . 

F urther e v a l u a t i o n of the remaining seven s i t e s d u r i n g a n a l y s i s 
of the f i n a l a l t e r n a t i v e s revealed t h a t S i t e s Y - l , Y-7, and Y-10 do 
not provide adequate area f o r combined pump s t a t i o n and storage 
b a s i n f a c i l i t i e s and are not con s i d e r e d f u r t h e r . In a d d i t i o n , 
S i t e s Y - l , Y-4, and Y-7 l i e a l o n g t h e s h o r e l i n e w i t h i n the 
b o u n d a r i e s o f t h e proposed C a n d l e s t i c k P o i n t S t a t e R e c r e a t i o n 
A r e a (CPSRA). C o n s t r u c t i o n of a s t r o a g e r e s e r v o i r w i t h i n a 
r e c r e a t i o n area would not be compatible with r e c r e a t i o n a l land use. 
T h e r e f o r e , t h e s e s i t e s s h o u l d not be used i f o t h e r s i t e s a r e 
a v a i l a b l e . The r e m a i n i n g t h r e e s i t e s , Y-2, Y-5, and Y-8, a r e 
o u t s i d e the park boundary and appear to have the l e a s t d e t r i m e n t a l 
e n v i r o n m e n t a l i m p a c t . T h e r e f o r e , S i t e s Y-2, Y-5, and Y-8 a r e 
s e l e c t e d f o r development of the f i n a l a l t e r n a t i v e s . 

C A L D W E L L - G O N Z A L E Z - K E N N E D Y - T U D O R 
A J O I N T V E N T U R E 



3-6 

The R e a l E s t a t e Department e s t i m a t e s t h a t S i t e Y-2 can be 
a c q u i r e d f o r $800,000 i n c l u d i n g r e l o c a t i o n c o s t s , t i t l e f e e s , and 
o t h e r r e l a t e d c o s t s . The s i t e i s l o c a t e d a c r o s s the s t r e e t from 
a Redevelopment Agency housing p r o j e c t , so c o n s t r u c t i o n impacts 
would be s i g n i f i c a n t and g r e a t care must be taken to d e s i g n an 
o d o r - f r e e f a c i l i t y . Most of i t i s owned by a c o n s t r u c t i o n company 
and i s p r e s e n t l y used as a b r i c k s t o r a g e y a r d ; t h e r e f o r e , an 
a r c h i t e c t u r a l l y t r e a t e d and well-landscaped wastewater f a c i l i t y may 
be c o n s i d e r e d an improvement to the neighboring r e s i d e n t s . 

The northeast c o r n e r of S i t e Y-2, comprising about 0.6 a c r e s , 
i s owned by the S t a t e o f C a l i f o r n i a . The s t a t e i s i n t e r e s t e d 
i n a c q u i r i n g the remainder of the s i t e f o r i n c l u s i o n i n the CPSRA. 
The s t a t e and the C i t y b o t h have the power of eminent domain. 
However, the C i t y c a n n o t condemn s t a t e p r o p e r t y , w h i l e the 
s t a t e can condemn C i t y p r o p e r t y . I f c o m p e t i t i o n f o r the s i t e 
d e v e l o p s , the C i t y may be hard pressed t o p r e v a i l over the s t a t e , 
p a r t i c u l a r l y i n time to r e l o c a t e the present owner and meet the 
Master Plan Schedule date f o r s t a r t of c o n s t r u c t i o n . 

S i t e s Y-5 and Y-8 a r e p r e s e n t l y owned by the C i t y and a r e 
v a c a n t l a n d w i t h no improvements. The s i t e s a r e i m m e d i a t e l y 
a d j a c e n t t o the p r o p o s e d CPSRA; t h e r e f o r e , g r e a t c a r e must be 
taken to provide a p r o p e r l y landscaped and odor-free f a c i l i t y . 
The Real E s t a t e Department estimates t h a t the market value of the 
two s i t e s i s $270,000 i f they were s o l d f o r p r i v a t e development. 
Hen c e f o r t h , the two s i t e s are considered as one and are i d e n t i f i e d 
as S i t e Y-5. 

R e s u l t s of the p r e l i m i n a r y g e o t e c h n i c a l i n v e s t i g a t i o n of 
the f i n a l pump s t a t i o n and r e s e r v o i r s i t e s a r e p r e s e n t e d i n 
T a b l e s 3-1 and 3-2. These r e s u l t s i n c l u d e an e v a l u a t i o n of the 
s u i t a b i l i t y of each s i t e f o r c o n s t r u c t i o n of a pump s t a t i o n or 
r e s e r v o i r and an o v e r a l l g e o t e c h n i c a l r a t i n g . S i t e S-2 i s rated 
v e r y good, S i t e Y-2 i s r a t e d good, and S i t e Y-5 i s rated f a i r . 

A n a l y s i s of F i n a l A l t e r n a t i v e s 

In the i n i t i a l a n a l y s e s , storage volumes and withdrawal r a t e s 
from the Sunnydale and Yosemite basins were based on the t r a d e - o f f 
c u r v e s . T h i s s a t i s f i e d the o b j e c t i v e of preventing overflows from 
o c c u r r i n g more than an average of once per year i n conformance 
w i t h the NPDES p e r m i t r e q u i r e m e n t s . In a n a l y z i n g the f i n a l 
a l t e r n a t i v e s , a second o b j e c t i v e was addressed, namely t r a n s p o r t i n g 
flows r e s u l t i n g from a storm with a 5-year recurrence i n t e r v a l 
t h r o u g h the sewer system w i t h o u t f l o o d i n g C i t y s t r e e t s . The 
l a t t e r o b j e c t i v e i s a long-term goal of the C i t y . Therefore, the 
f a c i l i t i e s were s i z e d t o s t o r e and t r a n s p o r t the storm f l o w s 
out of the Sunnydale-Yosemi te basins and i n t o the I s l a i s Creek 
Transport/Storage F a c i l i t y such that no more than one overflow per 
year occurs on the average i n the Sunnydale/Yosemite b a s i n s . In 
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Table 3-1 Subsurface Conditions at Potential Sites 

Condition 

Site 

Condition 
S-2 Y-2 Y-5 

Ground surface elevation, feet 
High 
Low 
Average 

+50 
+13 
+23 

+25 
+2 
+ 3 

+4 
+2 
+3 

Overburden type 

Overburden depth, feet 
High 
Low 
Average 

gravelly sand, 
s i l t y sand, and 
s i l t y clay 

15 
0 
2 

10 feet gravelly sand, 
15 feet soft clay, 
and 5 feet sandy 
clay 

70 
0 

25 

16 feet gravelly sand, 
20 feet soft clay, 
and 65 feet sandy 
clay 

162 
15 

100 

Bedrock type 20 percent greenstone, 
20 percent chert, 
and 60 percent 
graywacke ( a l l 
highly weathered 
and fractured) 

graywacke, highly 
weathered and 
fractured 

graywacke, highly 
weathered and 
fractured 

Bedrock elevation, feet 
High 
Low 

Average 

+50 
0 

+22 

+25 
-68 
-22 

-15 
-160 
-97 

Groundwater elevation, feet +8 -2 -3 

Expected bottom elevation of 
structure, feet -25 -30 -35 
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Table 3-2 Possible Construction Methods at Potential Sites 

Reservoir 

s i t e 

Rock 

excavation 

method 

Support 

requirements 

Probable 

dewatering 

system 

Probable 

foundation 

type 

Bearing 

capacity, 

psf 

U p l i f t 

resistance 

method 

Geotechnical 

r a t i n g 

S-2 Bla s t i n g and/or S o i l : 2:1 cut, or Well points Mat S o i l : 2,000 Thick b a c k f i l l Very good 

ripp i n g sheet p i l e s , wales, 

and s t r u t s or 

s o l d i e r p i l e s and 

lagging 

Rock: rock b o l t s or 

t i e back system 

and sump 

pumps 

Rock: 30,000 above reser­

v o i r or thick 

mat founda­

ti o n or 

f r i c t i o n p i l e s 

and/or rock 

anchors 

r e l a t i v e l y hard 

excavation i n 

rock but 

dewatering and 

support 

problems 

minimal 

Y-2 Bla s t i n g and/or S o i l : sheet p i l e s , Well points Mat S o i l : 1,000 Thick b a c k f i l l Good 

r i p p i n g wales, and s t r u t s 

or s o l d i e r p i l e s 

and lagging 

Rock: rock b o l t s 

or t i e back 

system 

and sump 

pumps or 

. deep wells 

None i f 

s l u r r y wall 

i s used 

Rock: 50,000 above reser­

v o i r or thick 

mat founda­

t i o n or 

f r i c t i o n p i l e s 

and/or rock 

anchors 

r e l a t i v e l y hard 

excavation i n 

rock; dewater­

ing and 

support may 

be d i f f i c u l t 

Y-5 Bl a s t i n g and/or S o i l : s l u r r y wall Deep wells Mat S o i l : 1,000 Thick b a c k f i l l F a i r 
r i p p i n g or sheet p i l e s , 

wales, and s t r u t s 
or well 

points and 

sump pumps 

Rock: 50,000 above reser­

v o i r or thick 

mat founda-

dewatering and 

support w i l l 

be d i f f i c u l t 
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a d d i t i o n , the f a c i l i t i e s were s i z e d to convey the 5-year storm flow 
r a t e s of 540 mgd and 810 mgd f o r the Sunnydale and Yosemite ba s i n s , 
r e s p e c t i v e l y , t o the bay. Wherever p o s s i b l e , f a c i l i t i e s w i l l be 
designed so t h a t a l l overflows to the bay occur from a storage 
s t r u c t u r e . The C i t y must improve some p o r t i o n s of the e x i s t i n g 
upstream sewer system before a 5-year storm flow can reach the 
Sunnydale and Yosemite F a c i l i t i e s . 

F u r t h e r a n a l y s i s and c o m p a r i s o n of A l t e r n a t i v e s 1C, 2A, 
and 3B l e d to an improvement i n A l t e r n a t i v e 1C and three a d d i t i o n a l 
a l t e r n a t i v e s which m e r i t d e t a i l e d a n a l y s i s . A l t e r n a t i v e 1C 
was r e p l a c e d by A l t e r n a t i v e 1C-1 to take advantage of the l a r g e 
c a p a c i t y of the e x i s t i n g Alemany and Selby trunk sewers to convey 
wet weather flow from Sunnydale to I s l a i s Creek. A l t e r n a t i v e 1C 
e n v i s i o n e d an expensive new t u n n e l . The Alemany and Selby trunk 
sewers do not have adequate c a p a c i t y to convey the 5-year storm 
flow, so a c o n t r o l s t r u c t u r e would be provided at the j u n c t i o n of 
the Sunnydale l i n e and the Alemany sewer to shut o f f the proposed 
Sunnydale Pump S t a t i o n when the A lemany-Selby sewers r e a c h 
c a p a c i t y . In t h i s case, Sunnydale flow would go to the Sunnydale 
R e s e r v o i r before e v e n t u a l l y o v e r f l o w i n g . 

A l t e r n a t i v e 2A-1 i s an a d d i t i o n a l a l t e r n a t i v e t h a t l o c a t e s 
the Y o s e m i t e r e s e r v o i r on S i t e Y-5 r a t h e r than S i t e Y-2 as i n 
A l t e r n a t i v e 2A. S i t e Y-5 i s c l o s e r to the Hunters P o i n t t u n n e l and 
r e s u l t s i n a s h o r t e r f o r c e main. However, longer l a r g e p i p e l i n e s 
a r e r e q u i r e d t o convey wet weather f l o w s to the r e s e r v o i r . 
A l t e r n a t i v e 2A-2, another a d d i t i o n a l a l t e r n a t i v e , uses t r a n s p o r t / 
storage i n C i t y s t r e e t s i n s t e a d o f an o f f - l i n e r e s e r v o i r i n the 
Yosemite area. A l t e r n a t i v e 3B-1 i s an a d d i t i o n a l a l t e r n a t i v e that 
i n c l u d e s a r e s e r v o i r at Sunnydale and makes use of the e x i s t i n g 
C a n d l e s t i c k t u n n e l r a t h e r t h a n c o n s t r u c t i n g a new i n t e r c e p t o r 
around C a n d l e s t i c k P o i n t to the Yosemite b a s i n . 

P l ans, p r o f i l e s , and flow schematics are presented as a p a r t of 
t h i s r e p o r t i n a separate volume which show the major elements 
i n v o l v e d i n each f i n a l a l t e r n a t i v e . C o n t r o l s t r u c t u r e s , i n which 
w e i r s , gates, o r s i m i l a r d e v i c e s are used to c o n t r o l flow r a t e s , 
are i n d i c a t e d on the plans. J u n c t i o n boxes, which are s t r u c t u r e s 
t h a t c o n n e c t a new and an e x i s t i n g sewer, and l o c a t i o n s where 
t r a n s p o r t / s t o r a g e s t r u c t u r e s i n t e r c e p t e x i s t i n g sewers, are a l s o 
shown on the p l a n s . The flow schematics i n d i c a t e dry weather and 
wet weather f l o w s . The wet weather flows are such t h a t when the 
a s s o c i a t e d storage i s u t i l i z e d , no more than one overflow per year 
w i l l occur on the long term average. 

A l t e r n a t i v e 1C-1. Major elements of A l t e r n a t i v e 1C-1 are shown 
on F i g u r e 3-6 and i d e n t i f i e d i n Table 3-3. P r o f i l e s f o r A l t e r n a ­
t i v e 1C-1 are shown on Figure 3-7, and a schematic flow diagram i s 
presented on F i g u r e 3-8. The number of overflows i n the Sunnydale 
and Yosemite areas would be reduced by o f f - l i n e storage of wet 
weather flow peaks i n two covered r e s e r v o i r s . 
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Table 3-3 Major Elements, Alternative 1C-1 

Element Location Dimensions Capacity 
Length, 
feet 

Storage basin Site S-2 140 x 400 x 21.5 a 10 mil gal 
Site Y-2 370 x 370 x 12 a 14 mil gal 

Pumping station Site S-2 140 x 100 x 35 b 50 mgd 
Site Y-2 150 x 100 x 35 b 70 mgd 

Tunnel None — ~ 

Interceptor/force mains Tunnel 10 f t x 10 f t c 750 
Tunnel Double 8 f t x 6.5 f t c 650 
Tunnel 42 c 2,250 
San Bruno 42 c 2,660 
Olmstead 60 c 310 
Girard 60° 5,300 
Carrol 48° 700 
Carrol 84 c 1,300 
Armstrong 20 c 700 
Ingalls 20° 300 
Armstrong 12 f t x 10 f t d 700 
Ingalls 12 f t x 10 f t d 300 
Armstrong 72 c 600 
G r i f f i t h 72 c 600 
Armstrong 54 c 600 
G r i f f i t h 54 c 2,700 
Fairfax 78° 240 
Fairfax 84 c 700 
Newhal1 84° 250 
Evans 84 c 450 
Third 84° 600 
Custer 84° 700 
G r i f f i t h (overflow) Double 10 f t x 9 f t d 500 

Transport/storage None — — 

a S i d e water depth. 

^Average depth. 
cWidth by depth or diameter (in inches unless otherwise noted). 
dWidth by depth (in f e e t ) . 
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Wet weather flow from the Sunnydale b a s i n would be s t o r e d i n a 
covered r e s e r v o i r at S i t e S-2. Overflows would be c o n t r o l l e d by a 
weir i n the r e s e r v o i r and gates i n the c o n t r o l s t r u c t u r e s . The 
overflow p o i n t would remain i n i t s e x i s t i n g l o c a t i o n . Although 
the o v e r f l o w p o i n t i s w i t h i n the f u t u r e CPSRA, i t would be 
i m p r a c t i c a l to move i t south out of the park because the u l t i m a t e 
p l a n s f o r the park e n v i s i o n an e x t e n s i o n along the bay shore to 
Coyote P o i n t i n San Mateo County. Such a r e l o c a t i o n may be opposed 
by San Mateo County anyway, s i n c e the new l o c a t i o n would s t i l l be 
w i t h i n t h e i r county. 

D u r i n g wet weather, f l o w would be t r a n s p o r t e d o u t of the 
Sunnydale b a s i n by pumping and g r a v i t y . Flow up to 20 mgd would be 
t r a n s p o r t e d through the the e x i s t i n g C a n d l e s t i c k t u n n e l t o the 
Y o s e m i t e b a s i n . Flow i n e x c e s s o f 20 mgd would be s t o r e d and 
pumped north through the new f o r c e main. The e x i s t i n g mode of 
o p e r a t i o n during dry weather would not change. The pump s t a t i o n 
would o n l y operate d u r i n g wet weather when flow exceeds 20 mgd. 

In the Yosemite b a s i n , the three e x i s t i n g overflows would be 
i n t e r c e p t e d and c o n s o l i d a t e d by r o u t i n g a l l the flows to a covered 
r e s e r v o i r l o c a t e d a t S i t e Y-2. Wet weather f l o w s i n e x c e s s 
o f 70 mgd, i n c l u d i n g 10 mgd from S u n n y d a l e , would be s t o r e d . 
The s t r e e t s s e l e c t e d f o r t r a n s p o r t / s t o r a g e elements were chosen 
because they provide the most d i r e c t r o u t e s from the c o n s o l i d a t i o n 
p o i n t s to S i t e Y-2. A new overflow would be provided from the 
r e s e r v o i r , and overflows would be c o n t r o l l e d by a weir and gates 
l o c a t e d a t the r e s e r v o i r . However, t h e new o v e r f l o w would be 
c o n s t r u c t e d o n l y i f experience proves t h a t the e x i s t i n g overflows 
are incapable of s e r v i n g as overflows f o r the r e s e r v o i r . 

During wet weather, 120 mgd would be pumped out of the Yosemite 
b a s i n to the p o r t a l o f the e x i s t i n g Hunters Point t u n n e l . A f t e r 
f l o w i n g through the t u n n e l , 10 mgd would be d i v e r t e d t o the 
Southeast WPCP, and the remaining flow would be t r a n s p o r t e d to the 
e x i s t i n g I s l a i s Creek South Side O u t f a l l C o n s o l i d a t i o n s t r u c t u r e . 
During dry weather, flow would be pumped through a new 20-inch 
f o r c e main to the e x i s t i n g f o r c e main a t the i n t e r s e c t i o n o f 
I n g a l l s S t r e e t and Yosemite Avenue and on to the Hunters P o i n t 
t u n n e l . The e x i s t i n g Yosemite Pump S t a t i o n would be abandoned. 
Dry weather flow from the Yosemite b a s i n would be routed as i t 
p r e s e n t l y i s to the Southeast WPCP. 

A l t e r n a t i v e s 2A and 2A-1. D e t a i l s o f A l t e r n a t i v e 2A a r e 
shown on Figures 3-9, 3-10 and 3-11, and Table 3-4. D e t a i l s of 
A l t e r n a t i v e 2A-1 are shown on F i g u r e s 3-12, 3-13 and 3-14 and i n 
Table 3-5. As i n A l t e r n a t i v e 1C-1, two covered r e s e r v o i r s would 
p r o v i d e storage to reduce the number of overflows i n the Sunnydale 
and Yosemite b a s i n s . The major d i f f e r e n c e between A l t e r n a t i v e s 2A 
and 2A-1 i s t h e l o c a t i o n o f t h e Y o s e m i t e Pump S t a t i o n and 
r e s e r v o i r . 
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Table 3-4 Major Elements, Alternative 2A 

Element Location Dimensions Capacity 
Length, 
feet 

Storage basin Site S-2 140 x 400 x 21.5 a 10 mil gal 
Site Y-2 340 x 340 x 12 a 11.5 mil gal 

Pumping station Site Y-2 200 x 100 x 35 b 120 mgd 

Tunnel None ~ — 

Interceptor/force mains Tunnel 10 f t x 10 f t c 750 
Tunnel Double 8 f t x 6.5 ft° 650 
Private 66° 380 
Alana 60° 1,300 
Harney Way 66° 300 
Harney Way 36° 60 
Ingalls 66 c 860 
Carrol 66 c 700 
Carrol 84= 1,300 
Armstrong 20° 700 
Ingalls 20 c 300 
Armstrong 12 f t x 10 f t c 700 
Ingalls 12 f t x 10 f t c 300 
Armstrong 72° 700 
G r i f f i t h 72° 500 
Armstrong 66° 650 
G r i f f i t h 66 c 2,650 
Fairfax 78 c 240 
Fairfax 90° 700 
Newhal1 90° 250 
Evans 90° 450 
Third 90° 600 
Custer 90° 700 
G r i f f i t h (overflow) Double 10 f t x 9 ft° 500 

Transport/storage None — 

a S i d e water depth. 

^Average depth. 

°Width by depth or diameter ( i n inches unless otherwise noted). 
dWidth by depth (in f e e t ) . 
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Table 3-5 Major Elements, Alternative 2A-1 

Element Location Dimensions Capacity 
Length, 

feet 

Storage basin Site S-2 140 x 400 x 21.5 a 10 mil gal 
Site Y-5 210 x 360 x 10.5a 7.5 mil gal 

Pumping station Site Y-5 140 x 80 x 45 b 120 mgd 

Tunnel None — . 

Interceptor/force mains Tunnel 10 f t x 10 f t c 750 
Tunnel Double 8 f t x 6.5 f t c 650 
Private 66 c 380 
Harney 66° 300 
Alana Way 60° 1,300 
Harney 36° 60 
Ingalls 66 c 860 
Carrol 84° 2,000 
G r i f f i t h 66 c 1,400 
G r i f f i t h 20° 400 
Fairfax 78 c 240 
Fairfax 90° 700 
Newhall 90° 250 
Evans 90° 450 
Third 90 c 600 
Custer 90 c 700 
Shafter (overflow) Double 10 f t x 9 f t c 

900 

Transport/storage Ingalls 10 f t x 7 f t and 830 

4 f t x 6 f t 
Ingalls 4 f t x 6 f t and 1,150 

20 f t x 14 f t 
Thomas 4 f t x 6 f t and 1,450 

20 f t x 14 f t 

a S i d e water depth. 

^Average depth. 
cWidth by depth or diameter (in inches unless otherwise noted). 
dWidth by depth ( i n f e e t ) . 
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In b o t h a l t e r n a t i v e s , S u n n y d a l e b a s i n wet w e a t h e r f l o w 
would be s t o r e d i n a covered r e s e r v o i r at S i t e S-2. During wet 
weather, 60 mgd would be t r a n s p o r t e d by g r a v i t y through e x i s t i n g 
and new i n t e r c e p t o r s t o the C a n d l e s t i c k tunnel and subsequently t o 
the Yosemite r e s e r v o i r . The Sunnydale overflow would be c o n t r o l l e d 
by a w e i r a t the r e s e r v o i r and a s l u i c e g a t e a t the e x i s t i n g 
overflow s t r u c t u r e . The l o c a t i o n of the e x i s t i n g overflow p o i n t 
would not be changed. Dry weather flow would pass through the 
e x i s t i n g i n t e r c e p t o r to the C a n d l e s t i c k t u n n e l and i n t o the 
Yosemite b a s i n . 

In the Yosemite b a s i n , the three e x i s t i n g overflows would be 
c o n s o l i d a t e d , and flow would be t r a n s p o r t e d t o a covered r e s e r v o i r 
l o c a t e d a t S i t e Y-2 i n A l t e r n a t i v e 2A and a c o m b i n a t i o n o f 
S i t e s Y-5 and Y-8 i n A l t e r n a t i v e 2A-1. S t r e e t s s e l e c t e d f o r 
t r a n s p o r t / s t o r a g e elements were chosen to provide the most d i r e c t 
r o u t e s . Wet weather flow of 120 mgd would be pumped through the 
Hunters P o i n t tunnel to the I s l a i s Creek f a c i l i t i e s . A l t e r n a t i v e 
2A-1 p r o v i d e s a g r e a t e r amount of storage i n the t r a n s p o r t / s t o r a g e 
s t r u c t u r e s , thereby reducing the r e q u i r e d r e s e r v o i r c a p a c i t y . In 
A l t e r n a t i v e 2A, the r e s e r v o i r would be near the present Yosemite 
o v e r f l o w s and would r e q u i r e s h o r t e r t r a n s p o r t s t r u c t u r e s t o 
c o n s o l i d a t e them. In both a l t e r n a t i v e s , the new overflow would 
o c c u r from t h e r e s e r v o i r . However, the new o v e r f l o w would be 
co n s t r u c t e d o n l y i f experience proves that the e x i s t i n g overflows 
are inadequate to accommodate flows when the r e s e r v o i r i s f u l l . I f 
the new overflow i s c o n s t r u c t e d , overflows to the dead-end slough 
of the South B a s i n Canal would be reduced t o one i n the case of 
A l t e r n a t i v e 2A, w h i l e i n A l t e r n a t i v e 2A-1, o v e r f l o w s to the 
dead-end slough would be e l i m i n a t e d because the new overflow would 
be o u t s i d e the c a n a l . The new overf l o w would be c o n t r o l l e d by a 
weir i n the r e s e r v o i r . 

In both a l t e r n a t i v e s , wet weather flow would be tra n s p o r t e d 
by g r a v i t y to the pump s t a t i o n i n the Yosemite b a s i n . Since there 
would be no pump s t a t i o n at Sunnydale under these a l t e r n a t i v e s , the 
h y d r a u l i c grade l i n e of the Sunnydale flow would be much lower than 
that of the Yosemite flow. T h e r e f o r e , the Sunnydale flow would be 
tr a n s p o r t e d to the new Yosemite Pump S t a t i o n i n a separate, lower 
compartment of a two-story t r a n s p o r t f a c i l i t y so that the 60 mgd 
from the Sunnydale b a s i n can be pumped d i r e c t l y to the Hunters 
Po i n t tunnel without going i n t o s t o r a g e . T h i s approach e l i m i n a t e s 
the n e c e s s i t y of c o n s t r u c t i n g a deeper, more expensive r e s e r v o i r . 
Wet weather flow o f 60 mgd from the Yosemite b a s i n would a l s o be 
pumped to the Hunters Point t u n n e l to achieve the t o t a l withdrawal 
r a t e of 120 mgd. Yosemite flow i n excess of 60 mgd would be stored 
i n the r e s e r v o i r . Combined Sunnydale and Yosemite wet weather 
flows would pass through the tunnel and be separated downstream so 
th a t 10 mgd goes t o the Southeast WPCP and the remaining flow goes 
to the I s l a i s Creek South Side O u t f a l l C o n s o l i d a t i o n . 
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In A l t e r n a t i v e s 2A and 2A-1, the e x i s t i n g Yosemite Pump 
S t a t i o n would be abandoned. The new pump s t a t i o n i n A l t e r n a ­
t i v e 2A would pump the Sunnydale dry weather flow and a p o r t i o n of 
the Yosemite dry weather flow through a new 20-inch fo r c e main 
t o the e x i s t i n g f o r c e main to the Hunters P o i n t t u n n e l . The 
remaining Yosemite dry weather flow would f o l l o w i t s present route 
t h r o u g h the e x i s t i n g sewer system t o the S o u t h e a s t WPCP. In 
A l t e r n a t i v e 2A-1, a l l the dry weather flow from both Sunnydale 
and Y o s e m i t e b a s i n s would f l o w t o the new pump* s t a t i o n where 
i t would be pumped t o the Hu n t e r s P o i n t t u n n e l and on to the 
Southeast WPCP. 

A l t e r n a t i v e 2A-2. Major elements of A l t e r n a t i v e 2A-2 are shown 
on F i g u r e 3-15 and i d e n t i f i e d i n Table 3-6. P r o f i l e s f o r A l t e r n a ­
t i v e 2A-2 are shown on Fig u r e 3-16, and a schematic flow diagram 
i s presented on Figure 3-17. The Sunnydale and Yosemite b a s i n 
o v e r f l o w s would be reduced by s t o r a g e i n a r e s e r v o i r i n the 
Sunnydale b a s i n and i n - s t r e e t t r a n s p o r t / s t o r a g e f a c i l i t i e s i n the 
Yosemite b a s i n . 

The Sunnydale f a c i l i t i e s would be i d e n t i c a l to those de s c r i b e d 
f o r A l t e r n a t i v e s 2A and 2A-1. Wet weather flow o f 60 mgd would 
flow through C a n d l e s t i c k tunnel by g r a v i t y and flows exceeding 
60 mgd would be s t o r e d i n a c o v e r e d r e s e r v o i r a t S i t e S-2. 
O v e r f l o w s would o c c u r at the p r e s e n t l o c a t i o n s and would be 
c o n t r o l l e d by a weir at the r e s e r v o i r . 

Wet weather f l o w g e n e r a t e d i n the Yosemite b a s i n and the 
60 mgd i m p o r t e d from the Sunnydale b a s i n would be s t o r e d i n 
t r a n s p o r t / s t o r a g e s t r u c t u r e s under s t r e e t s w i t h i n p u b l i c r i g h t s -
of-way i n the Yosemite a r e a . S t r e e t s s e l e c t e d f o r t r a n s p o r t / 
storage elements were chosen to provide the most d i r e c t routes 
w h i l e a v o i d i n g s t r e e t s w i t h e x i s t i n g major sewers o r heavy 
t r a f f i c . Jennings S t r e e t was s e l e c t e d to avoid I n g a l l s S t r e e t 
s i n c e the l a t t e r i s occupied by two e x i s t i n g major trunk sewers. 
The F i t c h S t r e e t , Yosemite Avenue, and G r i f f i t h S t r e e t S outh 
o u t f a l l s t r u c t u r e s would be r e t a i n e d f o r overflows. A new pump 
s t a t i o n , l o c a t e d a t S i t e Y-5, would provide a 120-mgd withdrawal 
r a t e o ut of the Yosemite b a s i n by pumping wet weather f l o w 
from the t r a n s p o r t / s t o r a g e s t r u c t u r e s t o the Hunters P o i n t 
t u n n e l . F o l l o w i n g f l o w t h r o u g h the t u n n e l , t h e fl o w s would 
separate downstream so that 10 mgd goes to the Southeast WPCP, and 
the remaining flow goes to the I s l a i s Creek South Side O u t f a l l 
C o n s o l i d a t i o n . 

Dry weather f l o w s from Sunnydale and Yosemite b a s i n s would 
be t r a n s p o r t e d by g r a v i t y t o the new pump s t a t i o n where they 
would be pumped t o the Hu n t e r s P o i n t t u n n e l and f l o w t o the 
Southeast WPCP. 
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Table 3-6 Major Elements, Alternative 2A-2 

Element Location Dimensions Capacity 
Length, 

feet 

Storage basin Site S-2 140 x 400 x 21.5 a 10 mil gal 

Pumping station Site Y-5 200 x 100 x 35 a 120 mgd 

Tunnel None ~ — 

Interceptor/force mains Tunnel 10 f t x 10 f t c 750 
Tunnel Double 8 f t x 6.5 f t c 650 
Private 66 c 

380 
Alana Way 60 c 

1,300 
Harney 66 c 300 
G r i f f i t h 66 c 

1,200 
Harney 36° 60 
Shafter 20 c 

250 
Fairfax 78 c 240 
Fairfax 90 c 

700 
Newhal1 90C 250 
Evans 90 c 

450 
Third 90<= 600 
Custer 90 c 700 

Transport/storage Fitzgerald 20 x 13 d 680 
Jennings 20 x 14 d 2,540 
Underwood 20 x 16 d 1,230 
Hawes 20 x 16 d 350 
Thomas 20 x 17 d 850 
C a r r o l l 20 x 12 d 

700 
G r i f f i t h 20 x 12 d 

550 
Armstrong 20 x 12 d 2,000 

'Side water depth. 

'Average depth. 
:Width by depth or diameter ( i n inches unless otherwise noted), 

'width by depth (in f e e t ) . 
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A l t e r n a t i v e s 3B and 3B-1. D e t a i l s of A l t e r n a t i v e 3B are shown 
on F i g u r e s 3-18, 3-19 and 3-20 and i n T a b l e 3-7. D e t a i l s o f 
A l t e r n a t i v e 3B-1 are shown on F i g u r e s 3-21, 3-22 and 3-23 and i n 
Table 3-8. Both a l t e r n a t i v e s would u t i l i z e a t unnel to f a c i l i t a t e 
g r a v i t y flow from the Yosemite b a s i n to I s l a i s Creek. 

Flows from the S u n n y d a l e b a s i n are h a n d l e d d i f f e r e n t l y i n 
the two a l t e r n a t i v e s . A l t e r n a t i v e 3B would have no storage i n 
the Sunnydale b a s i n . A combination of a new i n t e r c e p t o r and the 
e x i s t i n g C a n d l e s t i c k t u n n e l would provide g r a v i t y t r a n s p o r t f o r the 
1-year s t o r m f l o w o f 300 mgd. The l o c a t i o n of the Sunnydale 
overflow would not be changed, and overflows would be c o n t r o l l e d by 
a gate i n the c o n t r o l s t r u c t u r e on the e x i s t i n g Sunnydale trunk 
sewer. In A l t e r n a t i v e 3B-1, Sunnydale wet weather f l o w up to 
60 mgd would t r a v e l by g r a v i t y through the C a n d l e s t i c k t u n n e l , and 
flows exceeding 60 mgd would overflow i n t o a covered r e s e r v o i r at 
S i t e S-2. Dry weather flow from Sunnydale would be conveyed as i t 
i s at p r e s e n t . 

In A l t e r n a t i v e 3B, t h e 1 - y e a r f l o w o f 300 mgd f r o m t h e 
S u n n y d a l e b a s i n would combine w i t h wet w e a t her f l o w from t h e 
Yosemite b a s i n and be s t o r e d i n t r a n s p o r t / s t o r a g e f a c i l i t i e s i n 
the Yosemite area. In A l t e r n a t i v e 3B-1, 60 mgd of wet weather flow 
from the Sunnydale b a s i n would combine with wet weather flow from 
the Yosemite basin and be s t o r e d i n Yosemite t r a n s p o r t / s t o r a g e 
f a c i l i t i e s . S t r e e t s were chosen f o r t r a n s p o r t / s t o r a g e elements i n 
the same manner as f o r A l t e r n a t i v e 2A-2. In both a l t e r n a t i v e s , 
the F i t c h S t r e e t and Yosemite o u t f a l l s t r u c t u r e s would be u t i l i z e d 
f o r o v e r f l o w s . The G r i f f i t h S t r e e t South O u t f a l l would be u t i l i z e d 
under A l t e r n a t i v e 3B, but i t would be i n t e r c e p t e d and abandoned 
under A l t e r n a t i v e 3B-1. A new tunnel would p r o v i d e g r a v i t y flow up 
to 110 mgd from the Yosemite t r a n s p o r t / s t o r a g e f a c i l i t i e s to the 
I s l a i s Creek f a c i l i t i e s . An a d d i t i o n a l 10 mgd would f o l l o w i t s 
present route by g r a v i t y through the e x i s t i n g Hunters Point t u n n e l 
to the Southeast WPCP. 

The a l i g n m e n t f o r t h e new t u n n e l was d e v e l o p e d t o a c h i e v e 
minimum c o s t with the l e a s t d e t r i m e n t a l environmental impacts. 
C o n s t r u c t i o n methods, r a t h e r than h y d r a u l i c s , d i c t a t e 9 f e e t 
as the most e c o n o m i c a l d i a m e t e r f o r the t u n n e l . The s e l e c t e d 
alignment takes advantage of two vacant s i t e s that can be used 
as access p o r t a l s during c o n s t r u c t i o n and i s the s h o r t e s t d i s t a n c e 
between the p o r t a l s . Although the tunnel c o u l d be routed under 
T h i r d S t r e e t to reduce the percentage of the tunnel's l e n g t h t h a t 
runs under p r i v a t e p r o p e r t y , the r e s u l t i n g a l i g n m e n t would be 
l o n g e r , and the c o n s t r u c t i o n would be more d i f f i c u l t because 
o f i n c r e a s e d mixed f a c e c o n d i t i o n s e n c o u n t e r e d a l o n g t h e 
T h i r d S t r e e t a l i g n m e n t . Both of t h e s e f a c t o r s would make t h e 
a l t e r n a t i v e s more expensive. 
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Tab le 3-7 Major Elements, Alternat ive 3B 

Element Location Dimensions Capacity 
Length, 

feet 

Storage basin None — — 

Pumping station None — — 

Tunnel Roughly p a r a l l e l s 8.5 f t 6,200 
Third Street 

Interceptor/force mains Alana 84 c 1,300 
Harney 84° 2,300 
Private 66 c 350 
Public (Candlestick) 84° 1,700 
Gilman 84° 1,300 
Fit c h 84° 1,150 
Phelps 90 c 400 
Davidson 90° 1,800 

Transport/storage Fitzgerald 20 x 12 d 700 
Jennings 20 x 13 d 1,390 
Jennings 20 X 15 d 1,150 
Ca r r o l l 20 x 13 d 700 
G r i f f i t h 20 x 13 d 600 
Armstrong 20 x 14 d 1,950 
Underwood 20 x 14 d 1,300 
Hawes 20 x 13 d 260 
Thomas 20 x 13 d 660 

a S i d e water depth. 

^Average depth. 
cWidth by depth or diameter (in inches unless otherwise noted). 
dWidth by depth (in f e e t ) . 
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Table 3-8 Major Elements, Al ternat ive 3B-1 

Element Location Dimensions Capacity 
Length, 
feet 

Storage basin Site S-2 140 x 400 x 21.5 a 10 mil gal 

Pumping station None — ~ 

Tunnel Roughly p a r a l l e l s Diam = 8.5 f t 
Third Street — 6,200 

Interceptor/force mains Tunnel 10 f t x 10 f t b 750 
Tunnel Double 8 f t x 6.5 f t b 650 
Private 66 b 380 
Alan a 60 b 1,300 
Harney 66 b 300 
Harney 36 b 60 
Phelps 90 b 400 
Davidson 90 b 1,800 
G r i f f i t h 90 b 500 

Transport/storage Fitzgerald 20 x 13 c 680 
Jennings 20 x 14° 2,540 
Ca r r o l l 20 x 12 c 70 0 
G r i f f i t h 20 x 12 c 550 
Armstrong 20 x 12° 2,000 

aSide water depth. 
bWidth by depth or diameters ( i n inches unless otherwise noted). 
cWidth by depth ( i n f e e t ) . 
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In both a l t e r n a t i v e s , the e x i s t i n g mode of o p e r a t i o n would be 
r e t a i n e d f o r dry weather flow. The Yosemite Pump S t a t i o n would 
be r e t a i n e d , and dry weather flow from both b a s i n s would continue 
through the e x i s t i n g Hunters P o i n t t u n n e l t o the Southeast WPCP. 

Cost Estimates. The unescalated c o s t estimates at ENR 3800 f o r 
the f i n a l a l t e r n a t i v e s are presented i n Tables 3-9 through 3-14. 
T o t a l p r e s e n t worths and e q u i v a l e n t annual c o s t s are a l s o shown. 
The methods used i n dev e l o p i n g these c o s t estimates are ex p l a i n e d 
i n Chapter 1 of t h i s r e p o r t . 

C o n s t r u c t i o n Employment. The amounts of d i r e c t c o n s t r u c t i o n 
l a b o r and s e c o n d a r y e m p l o y m e n t t h a t w o u l d be g e n e r a t e d by 
implementing the Sunnydale-Yosemite a l t e r n a t i v e s are presented i n 
Table 3-15. Secondary employment i s t h a t r e q u i r e d to support the 
c o n s t r u c t i o n such as p r o v i d i n g the b a s i c c o n s t r u c t i o n m a t e r i a l s 
(cement, p i p e , e t c . ) o r manufacturing pumps and ot h e r equipment 
items. 

S o l i d s T r a n s p o r t . The t r a n s p o r t / s t o r a g e e l e m e n t s have been 
designed to maintain a minimum v e l o c i t y of 2 f e e t per second under 
normal o p e r a t i n g c o n d i t i o n s i n or d e r to keep s o l i d s i n suspension. 
However, v e l o c i t i e s i n l a r g e t r a n s p o r t / s t o r a g e f a c i l i t i e s w i l l 
decrease below 2 f e e t per second as storage i n c r e a s e s i n r e l a t i o n 
t o the withdrawal r a t e . During such times, s o l i d s w i l l s e t t l e . 
These s o l i d s must be removed from t h e f a c i l i t i e s i n o r d e r to 
prevent odors. S e v e r a l methods of removing s e t t l e d s o l i d s have 
been e v a l u a t e d i n c l u d i n g manual c l e a n i n g w i t h s h o v e l s , manual 
f l u s h i n g w i t h f i r e h o s e s , f l u s h i n g w i t h an i n s t a l l e d system 
o f pipes and n o z z l e s , and f l u s h i n g using gates i n the t r a n s p o r t / 
storage elements to s e q u e n t i a l l y f l u s h downstream s e c t i o n s with 
s t o r e d water. I n s t a l l a t i o n o f a system of pipes with n o z z l e s near 
the bottom of the w a l l s of the t r a n s p o r t / s t o r a g e s t r u c t u r e s appears 
t o be the most p r a c t i c a l method because i t does not r e q u i r e a l a r g e 
s u p p l y o f manual l a b o r , and c l e a n w a ter i s used f o r f l u s h i n g . 
F l u s h i n g with s t o r r e d storm water does not completely e l i m i n a t e the 
p o s s i b i l i t y t h a t some s o l i d s may remain as f l u s h i n g v e l o c i t i e s 
d e c rease. F l u s h i n g with s t o r r e d storm water would a l s o r e q u i r e 
i n s t a l l a t i o n of a s o p h i s t i c a t e d system o f l a r g e c o n t r o l gates. 

The pipe and n o z z l e f l u s h i n g system would r e q u i r e a flow o f 
30 g a l l o n s per minute (gpm) per foot o f le n g t h of s t r u c t u r e at a 
di s c h a r g e pressure of 150 pounds per square inch gage ( p s i g ) . I f a 
100-foot length of s t r u c t u r e were f l u s h e d a t a time, 3,000 gpm 
would be r e q u i r e d . Four p o t e n t i a l s o u r c e s o f f l u s h i n g water 
i n c l u d e the C i t y ' s domestic water system, t r e a t e d e f f l u e n t from the 
Southeast WPCP, groundwater from w e l l s , and decanted raw wastewater 
from the t r a n s p o r t / s t o r a g e f a c i l i t i e s themselves. Bay water i s 
u n s u i t a b l e because the s a l t water would corrode the pumps, p i p e s , 
and n o z z l e s and a t t a c k the concrete s t r u c t u r e s . In a d d i t i o n , the 
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Table 3-9 Estimated Cost of S u n n y d a l e -

Yosemite T ranspor t /S to rage 

Fac i l i ty , Alternat ive 1C-1 

Cost item 
Cost, 

m i l l i o n d o l l a r s 

Stage I I I (and II) 

St r u c t u r a l 59.5 

Mechanical and 
e l e c t r i c a l 12.8 

S i t e preparation 1.2 

Total construction 73.5 

Land 1.89 

Total c a p i t a l 104.4 

Annual energy 0.096 

Annual labor and 
materials 0.267 

Total annual O&M 0.363 

Cap i t a l less salvage 
value 97.5 

Present worth of O&M 2.63 

Total present worth 100.1 

Equivalent annual 
t o t a l cost 9.54 
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Table 3-10 Estimated Cost of S u n n y d a l e -

Yosemite T ranspor t /S to rage 

Fac i l i t y , Alternat ive 2A 

Cost item 
Cost, 

m i l l i o n d o l l a r s 

Stage III (and II) 

St r u c t u r a l 51.6 

Mechanical and 
e l e c t r i c a l 11.5 

S i t e preparation 1.2 

Total construction 64.3 

Land 2.42 

Total c a p i t a l 92.1 

Annual energy 0.065 

Annual labor and 
materials 0.252 

Total annual O&M 0.317 

C a p i t a l less salvage 
value 85.9 

Present worth of O&M 2.30 

Total present worth 88.2 

Equivalent annual 
t o t a l cost 8.40 
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Table 3-11 Estimated Cost of S u n n y d a l e -

Yosemite T ranspor t /S to rage 

Fac i l i t y , Alternat ive 2A-1 

Cost item 
Cost, 

m i l l i o n d o l l a r s 

Stage III (and II) 

Structural 55.2 

Mechanical and 
e l e c t r i c a l 11.4 

Site preparation 1.2 

Total construction 67.8 

Land 2.24 

Total c a p i t a l 96.8 

Annual energy 0.065 

Annual labor and 
materials 0.242 

Total annual O&M 0.307 

Capital less salvage 
value 90.0 

Present worth of O&M 2.22 

Total present worth 92.2 

Equivalent annual 
t o t a l cost 8.79 
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Table 3-12 Estimated Cost of S u n n y d a l e -

Yosemite T ranspor t /S torage 

F a c i l i t y , Al ternat ive 2A-2 

Cost item Cost, 
m i l l i o n d o l l a r s 

Stage III (and II) 

Structural 62.2 

Mechanical and 
e l e c t r i c a l 12.2 

Site preparation 1.2 

Total construction 75.6 

Land 2.24 

Total c a p i t a l 107.7 

Annual energy 0.065 

Annual labor and 
materials 0.256 

Total annual O&M 0.321 

Capital less salvage 
value 100.4 

Present worth of O&M 2.33 

Total present worth 102.7 

Equivalent annual 
t o t a l cost 9.79 
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Tab le 3-13 Estimated Cost of Sunnydale-Yosemite T ranspor t /S to rage Faci l i ty , 
Al ternat ive 3B 

Cost item 
Cost, 

m i l l i o n d o l l a r s 
Incremental costs to 
other a l t e r n a t i v e s 

Total 
3B cost 

Stage III (and II) 

Structural 79.2 7.0 86.2 

Mechanical and e l e c t r i c a l 2.9 4.1 7.0 

Site preparation 0.0 0.0 0.0 

Total construction 82.1 11.1 93.2 

Land 0.14 0.0 0.14 

Total c a p i t a l - - 130.1 

Annual energy 0.011 0.019 0.03 

Annual labor and materials 0.068 0.040 0.108 

Total annual O&M 0.079 0.059 0.138 

Capital less salvage value - - 120.9 

Present worth of O&M - - 1.00 

Total present worth - - 121.9 

Equivalent annual t o t a l cost — — 11.6 
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Table 3-14 Estimated Cost of Sunnydale-Yosemite T ranspor t /S to rage Fac i l i ty , 
Al ternat ive 3B-1 

Cost item 
Cost, 

m i l l i o n d o l l a r s 
Incremental costs to 
other a l t e r n a t i v e s 

Total 
3B-1 cost 

Stage III (and II) 

Stru c t u r a l 63.8 7.0 70.8 

Mechanical and e l e c t r i c a l 4.6 4.1 8.7 

Si t e preparation 0.3 0.0 0.3 

Total construction 68.7 11.1 79.8 

Land 1.87 0.0 1.87 

Total c a p i t a l - - 113.2 

Annual energy 0.011 0.019 0.030 

Annual labor and materials 0.120 0.040 0.160 

Total annual O&M 0.131 0.059 0.190 

Capital less salvage value - - 105.1 

Present worth of O&M - - 1.38 

Total present worth - 106.4 

Equivalent annual t o t a l cost - - 10.1 

Table 3-15 Construct ion Employment for Sunnydale-Yosemite T ranspor t /S torage 
Alternat ives 

Alternative 
Direct construction 

employment, worker-years 
Secondary employment, 

worker-years 

1C-1 460 1,250 

2A 400 1,090 

2A-1 420 1,150 

2A-2 470 1,280 

3B 580 1,580 

3B-1 500 1,360 
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use of s a l t w a t e r might upset the b i o l o g i c a l treatment processes at 
the Southeast WPCP. The method of f l u s h i n g the t r a n s p o r t / s t o r a g e 
system i s d i s c u s s e d i n g r e a t e r d e t a i l i n Chapter 5 of t h i s r e p o r t . 

U t i l i z a t i o n of Scarce Resources. The two s i g n i f i c a n t s c a r c e 
r e s o u r c e s c o n s i d e r e d i n the a n a l y s i s of the Sunnydale-Yosemite 
consumed by these a l t e r n a t i v e s are land and energy. S i t e s u t i l i z e d 
by t he f i n a l a l t e r n a t i v e s a r e shown on F i g u r e 3-5 and were 
d e s c r i b e d p r e v i o u s l y . Energy requirements of the f i n a l a l t e r n a ­
t i v e s a r e p r e s e n t e d i n T a b l e 3-16. The peak demands can be 
s u p p l i e d by P a c i f i c Gas and E l e c t r i c Company (PGandE) through t h e i r 
e x i s t i n g system except f o r the l a r g e peak demand of 2,500 k i l o w a t t 
(kw) at Sunnydale under A l t e r n a t i v e 1C-1 where a l i n e e x t e n s i o n 
would be r e q u i r e d . A l t e r n a t i v e 1C-1 consumes almost twice as much 
energy as A l t e r n a t i v e 3B and 25 percent t o 60 percent more energy 
than the other a l t e r n a t i v e s . 

In a d d i t i o n to the energy r e q u i r e d by the Sunnydale-Yosemite 
F a c i l i t y , the Bayside F a c i l i t i e s system w i l l i n c l u d e the Crosstown 
Pump S t a t i o n which w i l l consume s u b s t a n t i a l amounts of energy. See 
the Crosstown P r o j e c t Report f o r more i n f o r m a t i o n on the Crosstown 
Pump S t a t i o n . Since the wet weather flow i s not l i f t e d by pumping 
a t Yosemite under A l t e r n a t i v e s 3B and 3B-1, wet weather flow w i l l 
a r r i v e a t I s l a i s Creek 15 f e e t deeper under these a l t e r n a t i v e s than 
o t h e r a l t e r n a t i v e s . Consequently, a p o r t i o n of the Crosstown Pump 
S t a t i o n must be deepened, and high e r head pumps must be used. The 
in c r e a s e d head w i l l cause an a d d i t i o n a l e l e c t r i c a l energy demand of 
330 kw a t the Cr o s s t o w n Pump S t a t i o n , and the i n c r e a s e d power 
consumption w i l l be 51,000 k i l o w a t t - h o u r (kwhr) per year. 

T r a f f i c Impacts and S p o i l Removal. There w i l l be no long-term 
s i g n i f i c a n t t r a f f i c problems a s s o c i a t e d with the f i n a l a l t e r n a t i v e s 
s i n c e the f a c i l i t i e s are unmanned and t r a f f i c w i l l be l i m i t e d t o 
p e r i o d i c v i s i t s by maintenance pe r s o n n e l . During c o n s t r u c t i o n , 
however, s i g n i f i c a n t t r a f f i c impacts may occur. 

The S u n n y d a l e - Y o s e m i t e F a c i l i t i e s a r e l o c a t e d i n t h e 
p r e d o m i n a t e l y i n d u s t r i a l s o u t h e a s t q u a d r a n t o f the C i t y . The 
most s i g n i f i c a n t impacts generated by the v a r i o u s a l t e r n a t i v e s 
would be a c c e s s d i s r u p t i o n s caused by c o n s t r u c t i o n o f wide 
c a s t - i n - p l a c e t r a n s p o r t / s t o r a g e s t r u c t u r e s . M i t i g a t i o n s t r a t e g i e s 
s h o u l d i n c l u d e p r o p e r t r a f f i c d i v e r s i o n t a c t i c s where s t r e e t 
c l o s u r e i s necessary and proper s t r e e t s i g n i n g and d e l i n e a t i o n 
t a c t i c s throughout the c o n s t r u c t i o n zones. 

C o n s t r u c t i o n a c t i v i t i e s on Armstrong, C a r r o l l , and F i t z g e r a l d 
Avenues would reduce s t r e e t c a p a c i t y . C o n s t r u c t i o n a c t i v i t i e s 
on Thomas Avenue, Hawes S t r e e t , and Underwood Avenue t r a v e r s e 
i n d u s t r i a l development f r i n g i n g on v a c a n t l a n d . O t h e r than 
impeding truck access t o the b u i l d i n g s f r o n t i n g these s t r e e t s , the 
o n l y d i s r u p t i o n i s t o the n a v a l s h i p y a r d r a i l l i n e a t v a r i o u s 

C A L D W E L L - G O N Z A L E Z - K E N N E D Y - T U D O R 
A J O I M T V E N T U R E 



3-28 

Table 3-16 Energy Requirements for Final Sunnydale-Yosemite Transpor t /S torage 
Alternat ives 

A l t e r n a t i v e 

Peak demand, kw 

Energy use 
m i l l i o n kwhr/yr 

Residential 
equivalent 3 

A l t e r n a t i v e 
Sunnydale 

f a c i l i t i e s 
Yosemite 

f a c i l i t i e s 

Energy use 
m i l l i o n kwhr/yr 

Residential 
equivalent 3 

1C-1 2,500 1,070 1.0 150 

2A 826 1,445 .80 120 

2A-1 826 1,410 .66 100 

2A-2 826 1,580 .66 100 

3B 0 690 b .59 90 

3B-1 826 690 D .62 95 

a R e s i d e n t i a l equivalent i s the number of Bay Area residences which would consume 
the same annual energy as the a l t e r n a t i v e , based on PGandE data showing single-family 
r e s i d e n t i a l energy use in the Bay Area to be 6,600 kwhr per year without a i r 
con d i t i o n i n g . 

^Represents demand for e x i s t i n g Yosemite pumping s t a t i o n , retained for dry weather 
flow, plus additional e l e c t r i c a l energy demand of 330 kw to account for increased head 
at the Crosstown Pumping Station. 
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p o i n t s . In most c a s e s , d i s r u p t i o n to the r a i l l i n e s can be 
m i t i g a t e d by b o r i n g under the t r a c k s . D i s r u p t i o n o f the s p u r 
t r a c k s running down Armstrong Avenue between Jennings and I n g a l l s 
S t r e e t s under A l t e r n a t i v e s 2A-2, 3B, and 3B-1 would be d i f f i c u l t to 
m i t i g a t e because the t r a c k i s i n the c e n t e r of the s t r e e t . The 
t r a c k would probably have t o be removed from s e r v i c e and r e p l a c e d 
f o l l o w i n g c o n s t r u c t i o n . 

In the Sunnydale a r e a , c o n s t r u c t i o n a c t i v i t i e s on T u n n e l 
Avenue s o u t h o f V i s i t a c i o n Avenue would s e v e r e l y r e d u c e t h e 
s t r e e t c a p a c i t y , e s p e c i a l l y i n the f r o n t o f the CECO b u i l d i n g . 
C o n s t r u c t i o n a c t i v i t i e s on C a r r o l l Avenue and Harney and Alana Ways 
would reduce s t r e e t c a p a c i t y which would be c r i t i c a l during game 
days a t C a n d l e s t i c k Stadium. Alana Way c o n s t r u c t i o n would a l s o 
impede access to the new Executive O f f i c e Park development. 

A l l the a l t e r n a t i v e s e x c e p t 3B and 3B-1 have some common 
p o t e n t i a l t r a f f i c impacts. C o n s t r u c t i o n a c t i v i t i e s along Custer, 
Evans, and F a i r f a x Avenues would reduce s t r e e t c a p a c i t y , but two 
t h r o u g h t r a f f i c l a n e s may s t i l l be p r o v i d e d on t h e s e s t r e e t s . 
C o n s t r u c t i o n a c t i v i t i e s along T h i r d S t r e e t would d i s r u p t through 
t r a f f i c and may cause peak-hour t r a f f i c c o n g e s t i o n i n the v i c i n i t y 
o f the T h i r d S t r e e t and Evans Avenue i n t e r s e c t i o n . C o n s t r u c t i o n 
a c t i v i t y on G r i f f i t h S t r e e t north of the South Basin Canal would 
reduce s t r e e t c a p a c i t y to the extent that o n l y one through t r a f f i c 
lane may be provided. 

B e c a u s e A l t e r n a t i v e s 3B and 3B-1 i n c l u d e a t u n n e l w i t h 
c o n s t r u c t i o n a c t i v i t y c o n c e n t r a t e d a t the p o r t a l s , c e r t a i n 
p o t e n t i a l t r a f f i c impacts are common to these two a l t e r n a t i v e s . 
P o r t a l openings i n the v i c i n i t i e s of the T h i r d Street-Evans Avenue 
and the J e n n i n g s S t r e e t - A r m s t r o n g Avenue i n t e r s e c t i o n s would 
i n c r e a s e v e h i c u l a r t r a f f i c a c t i v i t y and p a r k i n g space demand 
i n each l o c a l area. E x i s t i n g l o c a l p a r k i n g demand i s generated by 
the i n d u s t r i a l a c t i v i t i e s . Recent o n - s t r e e t parking surveys d u r i n g 
weekday middays w i t h i n some 700 f e e t of the p o r t a l s i t e s i n d i c a t e 
64 o f 369 spaces were used the T h i r d Street-Evans Avenue s i t e a t 
T h i r d / E v a n s w h i l e 310 o f 397 s p a c e s were used a t the J e n n i n g s 
Street-Armstrong Avenue s i t e . Tunnel c o n s t r u c t i o n would take up an 
a d d i t i o n a l 47 spaces at each s i t e . 

A l t e r n a t i v e 3B i n c l u d e s a m a j o r p i p e l i n e t h r o u g h t h e 
C a n d l e s t i c k Stadium p a r k i n g l o t . C o n s t r u c t i o n of t h i s element 
would have a very s e r i o u s impact on a c t i v i t i e s a t the stadium. 
T h i s i m p a c t c o u l d be m i t i g a t e d by c o n c e n t r a t i n g c o n s t r u c t i o n 
between January and A p r i l when n e i t h e r the G i a n t s nor the 49ers are 
p l a y i n g . A l s o , c o n s t r u c t i o n d u r i n g midweek between October and 
January may be p o s s i b l e i f the trench i s b a c k f i l l e d before Sunday 
home games. 
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Under A l t e r n a t i v e s 1C-1 and 2A, c o n s t r u c t i o n a c t i v i t i e s on 
Armstrong Avenue would a f f e c t the adjacent lumber yard a c t i v i t i e s . 
I n t e r n a l yard o p e r a t i o n s would be d i s r u p t e d , but no through t r a f f i c 
i m p a c t s would r e s u l t . Under a l t e r n a t i v e s 2A-2, 3B and 3B-1, 
c o n s t r u c t i o n a c t i v i t i e s on Jennings S t r e e t would cause c l o s u r e of 
the s t r e e t to through t r a f f i c f o r s e v e r a l months which would 
r e s u l t i n adverse access and p a r k i n g impacts. 

A l t e r n a t i v e 1C-1 i s unique i n t h a t i t has a major f o r c e main 
and g r a v i t y sewer elements t h a t t r a v e r s e the V i s i t a c i o n V a l l e y and 
P o r t o l a r e s i d e n t i a l d i s t r i c t s along Bayshore Boulevard, San Bruno 
Avenue, and G i r a r d S t r e e t which would have an adverse impact on 
these s t r e e t s f o r s e v e r a l months as c o n s t r u c t i o n progresses along 
the r o u t e . 

S p o i l s a r e t h e e x c e s s d i r t and rock e x c a v a t e d d u r i n g the 
c o n s t r u c t i o n of the f a c i l i t i e s which cannot be r e p l a c e d as b a c k f i l l 
and must be h a u l e d o f f by t r u c k f o r d i s p o s a l e l s e w h e r e . The 
volumes of loo s e s p o i l s produced by the f i n a l a l t e r n a t i v e s are 
presented i n Table 3-17. T h i s m a t e r i a l w i l l be exported by dump 
tru c k s over the l o c a l s t r e e t s to the Bayshore Boulevard interchange 
of U.S. 101 and onto d i s p o s a l s i t e s i n San Mateo County. R e s t r i c ­
t i o n s may be placed on using s p e c i f i c s t r e e t s f o r haul r o u t e s . In 
o r d e r t o a v o i d s p i l l i n g d i r t , t r u c k s w i l l n o t be o v e r l o a d e d . 
Speed l i m i t s w i l l be en f o r c e d . Truck wheels w i l l be hosed o f f i f 
necessary due to muddy c o n d i t i o n s before l e a v i n g the c o n s t r u c t i o n 
s i t e s . Haul route recommendations s p e c i f i c t o the apparent best 
a l t e r n a t i v e p r o j e c t are presented i n Chapter 5 of t h i s r e p o r t . 

The t r a f f i c and a c c e s s i m p a c t s of the S u n n y d a l e - Y o s e m i t e 
a l t e r n a t i v e s are summarized i n Table 3-18. Four areas of impact 
are shown: (1) c o n s t r u c t i o n t r u c k t r a f f i c on s u r f a c e s t r e e t s , 
i . e . , a r t e r i a l s , c o l l e c t o r s , and l o c a l s t r e e t s w i t h the impact 
expressed as peak truck t r a v e l i n mi l e s per day on such s t r e e t s ; 
(2) i m p a c t o f i n - s t r e e t , o p e n - c u t c o n s t r u c t i o n on t r a f f i c on 
v a r i o u s t y p e s o f s t r e e t s w i t h the impact e x p r e s s e d as days o f 
d i s r u p t i o n o f a r t e r i a l s (A), c o l l e c t o r s (C), and l o c a l (L) s t r e e t s 
and i d e n t i f i c a t i o n of the e x i s t i n g t r a f f i c load c o n d i t i o n s on the 
impa c t e d s t r e e t s , i . e . , l i g h t ( L ) , moderate (M), o r heavy (H) 
t r a f f i c volume; (3) parking impact of the c o n s t r u c t i o n a c t i v i t i e s , 
expressed as curb spaces e i t h e r occupied by the a c t u a l c o n s t r u c t i o n 
work o r by c o n s t r u c t i o n w o r k e r v e h i c l e s ; and (4) impact on 
commercial, i n d u s t r i a l , r e s i d e n t i a l , and o t h e r access with the 
impact expressed as days of d i s r u p t i o n . During c o n s t r u c t i o n of 
p i p e l i n e s and t r a n s p o r t / s t o r a g e f a c i l i t i e s , the work area which 
produces the impacts w i l l move s t e a d i l y along the p r o j e c t alignment 
and w i l l o n l y impact any one l o c a t i o n f o r a r e l a t i v e l y b r i e f 
p e r i o d . 

Community D i s r u p t i o n . C o n s t r u c t i o n o f any a l t e r n a t i v e w i l l 
c r e a t e some community d i s r u p t i o n p r i m a r i l y c o n s i s t i n g o f the 
t r a f f i c impacts p r e v i o u s l y d e s c r i b e d . The p o t e n t i a l short-term 

C A L D W E L L - G O N Z A L E Z - K E N N E D Y - T U D O R 
A J O I N T V E N T U R E 



3-31 

Table 3-17 Construct ion Spoi ls From 

Sunnydale-Yosemite 

T ranspor t /S torage 

Alternat ives 

A l t e r n a t i v e 
Loose volume, 

cu yd 

1C-1 630,000 

2A 555,000 

2A-1 440,000 

2 A-2 545,000 

3B 515,000 

3B-1 500,000 

Table 3-18 Tra f f ic and Access Impacts for Sunnydale-Yosemite 

T ranspor t /S to rage Alternat ives 

Impact 

Alternative 

Impact 
1C-1 2A 2A-1 2A-2 3B 3B-1 

Construction truck t r a f f i c on 
surface streets 

Peak volume, trucks per day 320 284 252 212 148 207 
Round t r i p distance, 

miles 9.7 6.6 7.2 6.8 10.8 11.7 
Peak truck t r a v e l , miles 

per day 766 590 573 405 416 373 

In-street construction t r a f f i c 
impact by street type, days 

A r t e r i a l heavy 58 15 15 15 0 0 
A r t e r i a l medium 113 0 0 0 0 0 
A r t e r i a l l i g h t 0 0 0 0 0 0 
Col l e c t o r s heavy 0 0 0 0 0 0 
Col l e c t o r s medium 32 30 30 30 0 0 

Co l l e c t o r s l i g h t 156 60 60 60 113 60 
Local heavy 0 0 0 0 0 0 
Local medium 0 48 48 48 63 48 
Local l i g h t 643 417 600 880 860 628 

Parking impact, curb spaces 
In-street construction 60 60 60 60 60 60 
Of f - s t r e e t construction 140 130 130 90 94 134 

Access impact, days 
Commerical/industrial 599 515 670 887 874 602 
Residential 358 10 10 68 68 68 
Railroad 48 48 53 192 169 159 
Other 46 45 73 78 94 56 
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d i s r u p t i o n o f b u s i n e s s e s i s summarized i n T a b l e 3-19. The 
c o n s t r u c t i o n of the Sunnydale r e s e r v o i r and p i p e l i n e s under a l l 
a l t e r n a t i v e s but 3B might a f f e c t the Sunshine Salvage p r o p e r t y , 
p o t e n t i a l l y d i s r u p t i n g b u s i n e s s and r e s u l t i n g i n i n d i s c r i m i n a t e 
dumping by the p u b l i c . C o n s t r u c t i o n a l o n g G r i f f i t h S t r e e t i n 
A l t e r n a t i v e s 1C-1, 2A, 2A-1, and 2A-2 could impair truck access 
t o the Bayview I n d u s t r i a l Park and to the ends of Van Dyke and 
Underwood S t r e e t s . The l a t t e r might a f f e c t C a h i l l C o n s t r u c t i o n and 
K&H Manufacturing. Armstrong Avenue, between Jennings and I n g a l l s 
S t r e e t s , i s a busy b l o c k . M a r c o n - F l o R e s e a r c h and Western 
P i p i n g might have t h e i r o n l y access to t h i s s t r e e t a f f e c t e d by 
A l t e r n a t i v e s 2A-2, 3B, and 3B-1. In the Davidson Avenue area, 
access to the Seamodal l o a d i n g docks on F a i r f a x Avenue c o u l d be 
impaired under A l t e r n a t i v e s 1C-1, 2A, 2A-1, and 2A-2. On Davidson 
Avenue between T h i r d and Q u i n t S t r e e t s , the d r i v e - i n door t o 
Peter's Moving and Storage and t r u c k access to f i v e o t h e r s m a l l 
businesses might be impaired under A l t e r n a t i v e s 3B and 3B-1. 

F l e x i b i l i t y . A l t e r n a t i v e s 1C-1, 2A, 2A-1, and 2A-2 a r e 
f l e x i b l e because the Sunnydale/Yosemite f a c i l i t i e s would s t i l l 
be usable i f the downstream f a c i l i t i e s i n I s l a i s Creek are not 
c o n s t r u c t e d . In t h i s case, pumping r a t e s from each basin could be 
reduced to match a v a i l a b l e treatment c a p a c i t y a t the Southeast 
WPCP. O v e r f l o w s would be r e d u c e d below p r e s e n t l e v e l s , but 
not to the NPDES p e r m i t l e v e l o f one o v e r f l o w p e r y e a r . I f 
the I s l a i s Creek f a c i l i t i e s are c o n s t r u c t e d and overflow r e q u i r e ­
ments become more s t r i n g e n t i n the f u t u r e , t h e s e a l t e r n a t i v e s 
provide f l e x i b i l i t y because a d d i t i o n a l storage could be added. 
A l t e r n a t i v e s 3B and 3B-1 are not p a r t i c u l a r l y f l e x i b l e because the 
withdrawal r a t e from the b a s i n cannot e a s i l y be i n c r e a s e d i f the 
o v e r f l o w s t a n d a r d s become more s t r i n g e n t . F u r t h e r m o r e , t h e s e 
a l t e r n a t i v e s are not usable i f the Crosstown Pump S t a t i o n i s not 
c o n s t r u c t e d . 

R e l i a b i l i t y . The r e l i a b i l i t y of A l t e r n a t i v e s 1C-1, 2A, 2A-1, 
and 2A-2 are dependent upon the performance of the pump s t a t i o n s . 
The wet weather pumps w i l l be used about 80 times per year. I t i s 
estimated t h a t each pump s t a t i o n might average four pumps and each 
pump might break down once every 5 y e a r s . From an a n a l y s i s of the 
d i s t r i b u t i o n o f pumping r a t e s , i t i s e s t i m a t e d t h a t a l l f o u r 
pumps w i l l be needed only about h a l f the time the pump s t a t i o n i s 
o p e r a t i n g . T h e r e f o r e , the chances of a pump f a i l i n g when i t i s 
needed i s one out of 800 pumping events (one out of 80 events per 
year x 5 years T 0.5 use f a c t o r = one out of 800 e v e n t s ) . Such 
a f a i l u r e r e c o r d would i n c r e a s e the a n n u a l average number of 
o v e r f l o w s l e s s t h a n 0.1 p e r c e n t o r 0.001 o v e r f l o w s p e r y e a r . 
T h e r e f o r e , the r e l i a b i l i t y of the a l t e r n a t i v e s a g a i n s t equipment 
breakdown i s very h i g h . 

Power f a i l u r e s a r e a more l i k e l y o c c u r r e n c e than equipment 
breakdown. Standby power w i l l be provided f o r dry weather flow 
o n l y . A power f a i l u r e d u r i n g wet weather would cause an overflow 
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Table 3-19 Potential S h o r t - T e r m Disrupt ion of Business Caused by 
Sunnydale-Yosemite Alternat ives 
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A l t e r n a t i v e Sunnydale area Yosemite area Davidson Stre e t area 

1C--1 Sunset 
Ceco 

Scavenger, 
Corporation 

Bayview I n d u s t r i a l Park, C a h i l l 
C onstruction, K & H Manufacturing, 
Ricci-Kruse Lumber Co., M o l i n a r i 
Salami Yard, Caesar's Backhoe 
Se r v i c e . 

Seamodal, Peeter's Moving & 
Storage plus f i v e small 
businesses. Disruption along 
r a i l l i n e . 

2A Sunset 
Ceco 

Scavenger, 
Corporation 

Bayview I n d u s t r i a l Park, C a h i l l 
C onstruction, K & H Manufacturing, 
Ricci-Kruse Lumber, M o l i n a r i 
Salami, Caeser's Backhoe S e r v i c e . 

Seamodal, Peeter's Moving & 
Storage, plus f i v e small 
businesses. D i s r u p t i o n along 
r a i l l i n e . 

2A- 1 Sunset Scavenger, 
Executive Park, 
Ceco Corporation 

Bayview I n d u s t r i a l Park, C a h i l l 
C o nstruction, K & H Manufacturing, 
Ricci-Kruse Lumber, plus 31 
businesses (10 on Donner). 

Seamodal, Peeter's Moving & 
Storage, plus f i v e small 
businesses. D i s r u p t i o n along 
r a i l l i n e . 

2A- 2 Sunset Scavenger, 
Executive Park, 
Ceco Corporation 

Bayview I n d u s t r i a l Park, C a h i l l 
C o nstruction, K & II Manufacturing, 
Marcon-Flo Research, Western 
Pi p i n g , Ricci-Kruse Lumber Co., 
M o l i n a r i Salami, Caesar's Backhoe, 
Caterer's Best Sandwiches. Dis­
r u p t i o n along r a i l spur. 

Seamodal, Peeter's Moving & 
Storage, plus f i v e small 
businesses. D i s r u p t i o n along 
r a i l l i n e . 

3B Sunset Scavenger, 
Chet C. Smith Company, 
Candlestick Stadium 

Marcon-Flo Research, Western P i p i n g , 
Ricci-Kruse Lumber Company, 
M o l i n a r i Salami Company, Caesar's 
Backhoe, Caterer's Best Sandwiches. 
Di s r u p t i o n along r a i l spur. 

Five small businesses, two auto 
salvage yards, 76 S t a t i o n . 
Disru p t i o n across r a i l l i n e . 

3B-1 Sunset 
Ceco 

Scavenger, 
Corporation 

Marcon-Flo Research, Western P i p i n g , 
Ricci-Kruse Lumber Company, 
M o l i n a r i Salami Company, Caesar's 
Backhoe, Caterer's Best Sandwiches. 
Di s r u p t i o n along r a i l spur. 

Five small businesses, two auto 
salvage yards, 76 S t a t i o n . 
D i s r u p t i o n across r a i l l i n e . 
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i f the storage i s f u l l . Chances of an oper a t o r e r r o r would be 
minimal with the proposed s u p e r v i s o r y c o n t r o l system and alarms and 
equipment i n t e r l o c k s . 

F a c i l i t i e s w i l l be designed to a p p l i c a b l e s e i s m i c standards. 
I f a v e r y l a r g e earthquake occurs which causes s t r u c t u r a l f a i l u r e s , 
h a z a r d s t o p u b l i c s a f e t y w o u l d be m i n i m a l s i n c e a l l m a j o r 
f a c i l i t i e s are belowground. Pump s t a t i o n s and r e s e r v o i r s would be 
l o c a t e d w i t h i n areas r e s t r i c t e d by f e n c i n g . Force mains would 
be s h u t down i n the e v e n t o f a l a r g e e a r t h q u a k e t o p r e v e n t 
u n c o n t r o l l e d d i s c h a r g e of raw wastewater from a broken pipe. 

The r e l i a b i l i t y o f A l t e r n a t i v e s 3B and 3B-1 i s good s i n c e there 
i s no m e c h a n i c a l equipment which c o u l d break down, w i t h the 
e x c e p t i o n of the Crosstown Pump S t a t i o n which i s common to a l l 
a l t e r n a t i v e s . Power outages would not a f f e c t A l t e r n a t i v e s 3B and 
3B-1 s i n c e there i s no e l e c t r i c a l demand ( i n Sunnydale-Yosemite) 
f o r pumping wet weather flow. A power outage i n dry weather could 
be accommodated by s t o r i n g d r y weather flow i n the wet weather 
sto r a g e thereby a v o i d i n g a bypass. H i s t o r i c a l l y , power outages 
have been i n f r e q u e n t and s h o r t i n d u r a t i o n . 

I m p l e m e n t a b i l i t y . A l t e r n a t i v e s 1C-1, 2A, 2A-1, and 2A-2 are 
r e l a t i v e l y easy to implement. In the Sunnydale area, the r e s e r v o i r 
s i t e i s p r i v a t e l y owned and must be a c q u i r e d . An easement i s 
r e q u i r e d from C a l t r a n s f o r the north end of the 60-inch i n t e r c e p t o r 
i n A l t e r n a t i v e 1C-1 where i t passes under the U.S. 101-Interstate 
280 i n t e r c h a n g e . In the Yosemite b a s i n , S i t e Y-2, r e q u i r e d f o r 
A l t e r n a t i v e 2A, i s p r i v a t e l y owned and must be a c q u i r e d . In 
a d d i t i o n , A l t e r n a t i v e 2A r e q u i r e s an easement f o r the p i p e l i n e s 
c r o s s i n g the South Basin Canal w i t h i n the CPSRA. A l t e r n a t i v e s 2A-1 
and 2A-2 are e a s i e r to implement because S i t e Y-5 i s C i t y p r o p e r t y 
and does not need t o be a c q u i r e d . A l t e r n a t i v e s 3B and 3B-1 are not 
p a r t i c u l a r l y easy to implement since the proposed tunnel i s l a r g e l y 
under p r i v a t e p r o p e r t y , and easements would be r e q u i r e d f o r 
p r o p e r t i e s on 20 b l o c k s . Any f i n a l a l t e r n a t i v e can be b u i l t w i t h i n 
the 35-month c o n s t r u c t i o n p e r i o d provided i n the C i t y ' s Master Plan 
Schedule. Se v e r a l permits o r approvals are r e q u i r e d to implement 
any o f the f i n a l a l t e r n a t i v e s ; these requirements are l i s t e d i n 
Table 3-20. 

C o m p a t i b i l i t y With Adjacent Land Use. I m p a c t s o f t h e f i n a l 
a l t e r n a t i v e s on adjacent land use w i l l be e i t h e r s h o r t - or lon g -
term. S h o r t - t e r m l a n d use i m p a c t s w i l l r e s u l t from o p e n - c u t 
c o n s t r u c t i o n a c t i v i t i e s . Open-cut c o n s t r u c t i o n o c c u r s m a i n l y 
w i t h i n s t r e e t rights-of-way and w i l l not r e q u i r e land use changes. 
Tunnel c o n s t r u c t i o n land use impacts w i l l be l i m i t e d to short-term 
impacts at the p o r t a l s . Long-term land use impacts w i l l r e s u l t 
from c o n s t r u c t i o n o f pump s t a t i o n s and r e s e r v o i r s on s p e c i f i c 
s i t e s . T a b l e 3-21 p r e s e n t s the p o t e n t i a l l o n g - t e r m l a n d use 
i m p a c t s r e s u l t i n g from c o n s t r u c t i o n a t s p e c i f i c s t a t i o n o r 
r e s e r v o i r s i t e s and tunnel p o r t a l s . 
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Table 3-20 Agencies Granting Permits or Approval Required for 
Sunnydale-Yosemite Alternatives 

Agency 
Alternative 

Agency 
1C-1 2A 2A-1 2A-2 3B 3B-1 

Bay Conservation and Development 
Commission X X X X X X 

Caltrans X X X X X X 

San Francisco Port Commission X X X X X 

State Department of Parks and 
Recreation X X X X X X 

San Francisco Department of Parks 
and Recreation X 

Corps of Engineers X X X X 

San Francisco Planning Commission X X X X X X 

San Francisco Art Commission X X X X X X 

San Francisco Bureau of Building 
Inspection X X X X X X 

County of San Mateo X X X X X X 

United States Navy X X X X X X 

Environmental Protection Agency X X X X X X 

State Water Resources Control 
Board X X X X X X 

Bay Area A i r Quality Management 
D i s t r i c t X X X X X X 

Regional Water Quality Control 
Board X X X X X X 

San Francisco Board of 
Supervisors X X X X X X 
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Table 3-21 Potential Land Use Impacts, Sunnydale-Yosemite Alternatives 

A l t e r n a t i v e s 

IC-1 2A 2A-1 2 A-2 3B 3B-1 

Sunnydale Area Impact on rehab and Impact on rehab and Impact on rehab and Impact on rehab and Impact on rehab and 

(Candlestick development of development of development of development of development of 

Cove School) Candlestick Cove Candlestick Cove Candlestick Cove Candlestick Cove Candlestick Cove 

School and L i t t l e School and L i t t l e School and L i t t l e School and L i t t l e School and L i t t l e 

Hollywood Park. Hollywood Park. Hollywood Park Hollywood Park Hollywood Park 

Yosemite area Impact on planning Impact on planning Impact on planning Impact on planning - -
and development and development and development and development 

of Candlestick of Candlestick of Candlestick of Candlestick 

Point State Point State Point State Point State 

Recreation a r e a — Recreation a r e a - Recreation a r e a — Recreation a r e a — 

access access marsh r e s t o r a t i o n marsh r e s t o r a t i o n 

Phelps and Th i r d - - - - C o n f l i c t with C o n f l i c t with 
Street Redevelopment Redevelopment 

Agency proposed Agency proposed 

Bay View Triangle Bay View Triangle 

Project. Project. 

Tunnel/Girard Temporary disrup­ - - - - -
t i o n of 

community linkages 

and commercial 

uses 

Harney Park/ - - - - Temporary d i s r u p t i o n 
Gilman of Yerby Project, 

Bay View H i l l , 

Candlestick Point 

State Recreation 

area. 

G r i f f i t h Ave. Temporary disrup­ Temporary disrup­ Temperory disrup­ Temporary disrup­ - _ 

t i o n of Bay View ti o n of Bay View ti o n of Bay View t i o n of Bay View 
I n d u s t r i a l Park I n d u s t r i a l Park In d u s t r i a l Park I n d u s t r i a l Park 
and p u b l i c and p u b l i c and p u b l i c and p u b l i c 
housing. housing. housing. housing. 

Phelps and - - - - Temporary impact Temporary impact 
F a i r f a x on Bay View on Bay View 

In d u s t r i a l I n d u s t r i a l 

T r i a n g l e . T r i a n g l e . 

F a i r f a x and C o n f l i c t with post C o n f l i c t with post C o n f l i c t with post C o n f l i c t with post _ _ 

Mendell o f f i c e construc­ o f f i c e construc­ o f f i c e construc­ o f f i c e construc­
t i o n i n India t i o n i n India t i o n i n India t i o n i n India 
Basin I n d u s t r i a l Basin I n d u s t r i a l Basin I n d u s t r i a l India I n d u s t r i a l 
Park. Park. Park. Park. 
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C o m p a t i b i l i t y w i t h t h e p r o p o s e d CPRSA i s o f p a r t i c u l a r 
i m p o r t a n c e . S h o r t - t e r m c o n s t r u c t i o n i m p a c t s w i l l o c c u r under 
A l t e r n a t i v e s 1C-1 and 2A because of the n e c e s s i t y to i n s t a l l two 
p i p e l i n e s a c r o s s the South Basin Canal w i t h i n the CPSRA. Under 
A l t e r n a t i v e 3B-1, a s i n g l e p i p e l i n e would be i n s t a l l e d a c r o s s the 
c a n a l . A l t e r n a t i v e 2A-1 would have no elements w i t h i n the 
CPSRA, except the southeast end of the C a r r o l l Avenue p i p e l i n e 
( l e s s than 300 f e e t to the F i t c h S t r e e t c o n n e c t i o n ) . The three 
e x i s t i n g o u t f a l l s to the South Basin Canal would be r e t a i n e d under 
A l t e r n a t i v e s 2A-2 and 3B, although they would be modified by the 
p r o v i s i o n of c o n t r o l s t r u c t u r e s , two of which would be w i t h i n the 
boundary of the CPSRA. The G r i f f i t h S t r e e t South O u t f a l l would be 
e l i m i n a t e d under A l t e r n a t i v e 3B-1, although the Yosemite and F i t c h 
S t r e e t o u t f a l l s would be c o n t r o l l e d and r e t a i n e d . The t h r e e 
e x i s t i n g o u t f a l l s would be c o n s o l i d a t e d under A l t e r n a t i v e s 1C-1, 
2A, and 2A-1, but the e x i s t i n g o u t f a l l s would remain i n s e r v i c e t o 
pr o v i d e f o r overflow when the r e s e r v o i r i s f u l l . I f exp e r i e n c e 
p r o v e s t h a t t h i s approach i s i m p r a c t i c a l , t he t h r e e e x i s t i n g 
o u t f a l l s would be e l i m i n a t e d and rep l a c e d with a s i n g l e o v e r f l o w 
out o f a new storage r e s e r v o i r . A l t e r n a t i v e 2A-1 has the advantage 
o f r e l o c a t i n g any new overflow o u t s i d e of the South B a s i n Canal 
which i s a dead-end slough. 

Bypass A n a l y s i s . Under a l l the a l t e r n a t i v e s b y p a s s i n g t he 
Sun n y d a l e f a c i l i t i e s i s p o s s i b l e s i n c e t he e x i s t i n g S u n n y d a l e 
t r u n k sewer would not be plugg e d and the c o n t r o l g a t e a t the 
Sunnydale o u t f a l l s t r u c t u r e could be opened t o allow o v e r f l o w . In 
a l l A l t e r n a t i v e s bypasses of flows i n excess o f a 1-year storm 
c o u l d occur around the Sunnydale f a c i l i t i e s through the e x i s t i n g 
Sunnydale trunk sewer and o u t f a l l . 

Bypasses around the Yosemite f a c i l i t i e s would not occur under 
A l t e r n a t i v e s 1C-1, 2A, and 2A-1 because the e x i s t i n g o u t f a l l s would 
be plugged, flows would be tr a n s p o r t e d to the new pump s t a t i o n 
and r e s e r v o i r , and a new o v e r f l o w would be p r o v i d e d from t h e 
r e s e r v o i r . Thus, f l o w s would have t o pass through t h e new 
f a c i l i t i e s i n order to overflow. Under A l t e r n a t i v e s 2A-2, 3B, and 
3B-1, the e x i s t i n g o u t f a l l s are r e t a i n e d and bypasses could occur 
under these a l t e r n a t i v e s i f a storm g r e a t e r than a 1-year storm 
should inundate the i n - s t r e e t storage c a p a c i t y . 

Flood P r o t e c t i o n A n a l y s i s . The S u n n y d a l e / Y o s e m i t e a r e a i s 
s u b j e c t to l o c a l f l o o d i n g d u r i n g l a r g e storms because some e x i s t i n g 
sewers are inadequate. The proposed pump s t a t i o n s and r e s e r v o i r s 
i n the Yosemite area may be sub j e c t to f l o o d i n g because they are 
l o c a t e d on low t e r r a i n near the downstream ends of the e x i s t i n g 
sewer system. Th e r e f o r e , they must be designed f o r p r o t e c t i o n 
a g a i n s t f l o o d i n g by p l a c i n g motors and e l e c t r i c a l equipment above 
t h e f l o o d p l a i n , p r o v i d i n g adequate sump pumps, o r p r o v i d i n g 
d r a i n a g e systems t o keep f l o o d waters o u t of the s t r u c t u r e s . 
Table 3-22 presents the inadequate sewers that are r e l i e v e d by each 
o f the f i n a l a l t e r n a t i v e s . 
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Table 3-22 Inadequate Sewers Relieved by Sunnydale-Yosemite 

Description of inadequate sewer 

AXternative 
Location From To Length, feet 

1C-1 Sunnydale Trunk - - 2,200 

2A Sunnydale Trunk - - 550 

2A-1 Sunnydale Trunk - - 550 
G r i f f i t h St. Thomas Ave. Underwood Ave. 300 
G r i f f i t h St. Revere Ave. Quesada Ave. 300 
Ingalls St. Fi t z g e r a l d Ave. Yosemite Ave. 1,700 
Bancroft Ave. Jennings St. Ingalls St. 700 

2A-2 Sunnydale Trunk _ 550 
Jennings St. Fi t z g e r a l d Ave. Egbert Ave. 300 
Ingalls St. Bancroft Ave. Yosemite Ave. 550 
Egbert Ave. Jennings St. Ingalls St. 700 
Bancroft Ave. Jennings St. Ingalls St. 700 
Yosemite Ave. Jennings St. Ingalls St. 700 
Hawes St. Shafter Ave. Thomas Ave. 300 
Shafter Ave. Hawes St. G r i f f i t h St. 650 
G r i f f i t h St. Revere Ave. Quesada Ave. 300 

3B Sunnydale Trunk - — 550 
Jennings St. Fi t z g e r a l d Ave. Egbert Ave. 300 
Ingalls St. Bancroft Ave. Yosemite Ave. 550 
Egbert Ave. Jennings St. Ingalls St. 700 
Bancroft Ave. Jennings St. Ingalls St. 700 
Yosemite Ave. Jennings St. Ingalls St. 700 
Hawes St. Shafter Ave. Thomas Ave. 300 
Shafter Ave. Hawes St. G r i f f i t h St. 650 
G r i f f i t h St. Reve re Ave. Quesada Ave. 300 
Jennings St. Underwood Ave. Thomas Ave. 300 
Thomas Ave. Jennings St. Hawes St. 1,300 
Newhall St. Innes Ave. Galvez Ave. 500 
Ingalls St. Armstrong Ave. Yosemite Ave. 300 

3B-1 Sunnydale Trunk - - 550 
Jennings St. Fi t z g e r a l d Ave. Egbert Ave. 300 
Ingalls St. Bancroft Ave. Yosemite Ave. 550 
Egbert St. Jennings St. Ingalls St. 700 
Bancroft Ave. Jennings St. Ingalls St. 700 
Yosemite Ave. Jennings St. Ingalls St. 700 
Hawes St. Shafter Ave. Thomas Ave. 300 
Shafter Ave. Hawes St. G r i f f i t h St. 650 
G r i f f i t h St. Revere Ave. Quesada Ave. 300 
Jennings St. Underwood Ave. Thomas Ave. 300 
Thoma s Ave . Jennings St. Hawes St. 1,300 
Newhall St. Innes Ave. Galvez Ave. 500 
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P u b l i c A c c e p t a b i l i t y . P u b l i c a c c e p t a b i l i t y o f t h e f i n a l 
a l t e r n a t i v e s f o r the Sunnydale-Yosemite F a c i l i t y w i l l l i k e l y hinge 
on the short-term c o n s t r u c t i o n impacts of each a l t e r n a t i v e which 
are summarized i n Table 3-23. These impacts i n c l u d e e f f e c t s on 
r e s i d e n t i a l a c c e s s ; h e a l t h and s o c i a l s e r v i c e s ; r e c r e a t i o n , 
school and day care f a c i l i t i e s ; community o r g a n i z a t i o n s ; c u l t u r a l 
f a c i l i t i e s ; and community c o h e s i o n . 

Long-term v i s u a l e f f e c t s are expected t o be minimal s i n c e the 
f a c i l i t i e s w i l l be e i t h e r b u r i e d o r designed with small b u i l d i n g 
envelopes which w i l l be a r c h i t e c t u r a l l y t r e a t e d . However, du r i n g 
c o n s t r u c t i o n , there w i l l be temporary v i s u a l l y d i s r u p t i v e s i g h t s 
during open-cut c o n s t r u c t i o n and a t the s i t e s of tunnel p o r t a l s , 
r e s e r v o i r s , and pump s t a t i o n s . Where a l t e r n a t i v e s pass through 
r e s i d e n t i a l a r e a s , the p e r c e i v e d e f f e c t s w i l l be g r e a t e r t han 
through i n d u s t r i a l o r vacant a r e a s . 

The f a c i l i t i e s i n c l u d e d i n the f i n a l a l t e r n a t i v e s are expected 
to operate very q u i e t l y f o r the d u r a t i o n of t h e i r s e r v i c e l i f e . 
During c o n s t r u c t i o n , i t i s expected t h a t n o i s e and v i b r a t i o n w i l l 
be g e n e r a t e d by v e h i c l e s , p i l e d r i v e r s , e x c a v a t i o n equipment, 
compressors, e t c . Th i s noise w i l l be l i m i t e d t o the a c t i v e working 
area which w i l l move along the route of c o n s t r u c t i o n i n the case o f 
i n - s t r e e t f a c i l i t i e s . Noise impacts w i l l be more c r i t i c a l where 
the routes t r a v e r s e r e s i d e n t i a l areas than where they go through 
i n d u s t r i a l o r vacant areas. I t i s a n t i c i p a t e d t h a t c o n s t r u c t i o n 
a c t i v i t i e s w i l l be l i m i t e d t o no more than 12 hours per day. 

Design c r i t e r i a f o r a l l a l t e r n a t i v e s r e q u i r e t h a t there be no 
odors emitted during o p e r a t i o n of the f a c i l i t i e s . Thus, the only 
long-term odor impact would be the r e d u c t i o n of e x i s t i n g odors 
a l o n g South B a s i n C a n a l by e l i m i n a t i n g e x i s t i n g stormwater 
overflows under some a l t e r n a t i v e s . During c o n s t r u c t i o n , l o c a l i z e d 
odors may be emitted where there i s excavation i n bay mud. Dust 
and exhaust fumes w i l l be emitted from c o n s t r u c t i o n equipment. 

P u b l i c a c c e p t a b i l i t y f o r A l t e r n a t i v e 2A w i l l p r obably focus on 
c r i t i c i s m f o r l o c a t i n g a pump s t a t i o n and r e s e r v o i r across the 
s t r e e t from a housing p r o j e c t . P u b l i c a c c e p t a b i l i t y of A l t e r n a ­
t i v e s 3B and 3B-1 w i l l p r o b a b l y focus on r e a c t i o n to the tunnel 
l o c a t e d under p r i v a t e p r o p e r t y . Concentrated t r u c k t r a f f i c at 
tunnel p o r t a l s during c o n s t r u c t i o n i s l i k e l y t o be unpopular. 
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Table 3-23 Potential Construction Impacts on Community Services and 
Attitudes of Sunnydale-Yosemite Alternatives 
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Item 

A l t e r n a t i v e s 

Item 

IC-1 2A 2A-1 2 A-2 3B 3B-1 

R e s i d e n t i a l access Residence on 

Barneveld/Girard/ 

San Bruno/Tunnel 

and on I n g a l l s * 

Approximately 30 

residences on 

I n g a l l s . 

Approximately 30 

residences on 

In g a l l s and 

scattered r e s i ­

dences on Thomas. 

Approximtely 65 

residences on 

F i t z g e r a l d , 

Jennings, and 

Underwood. 

Approximately 65 

residences on 

F i t z g e r a l d , 

Jennings, and 

Underwood. 

Approximately 35 

residences on 

Jennings• 

Health and s o c i a l 

s e r v i c e s 
Impaired access to 

D i s t r i c t 3 Health 
Care Center. 

Noise and v i b r a t i o n 

d i s r u p t i o n to 

Southeast Health 

Center. 

Noise and v i b r a t i o n 

d i s r u p t i o n to 

Southeast Health 

Center. 

Noise and v i b r a t i o n 

d i s r u p t i o n to 

Southeast Health 

Center. 

Recreation L i t t l e Hollywood 

Playground. 

L i t t l e Hollywood 

Playground. 

L i t t l e Hollywod 

Playground. 

L i t t l e Hollywood 

Playground and 

Bayview Playground. 

Bay View Playground, 

Gilman Playground, 

Candlestick Park 

Recreation Area, 

and Lee Recreation 

Center. 

L i t t l e Hollywood 

Playground, Bay 

View Playground, 

and Lee Recrea­

t i o n Center. 

School and daycare 

f a c i l i t i e s 

Northridge Nursery 

School and 

Kindergarten. 

Northridge Nursery 

School and 

Kindergarten. 

Northridge Nursery 

• School and 

Kinder garten. 

Northridge Nursery 

School and 

Kindergarten. 

Bret Hart Elementary 

School, Burnett 

Elementary and 

Nursery School, 

Bay Area Childrens 

School. 

Burnett Elementary 

School, Bay 

Area Children's 

F a c i l i t y . 

Community organiza­

ti o n s 

— 

- Bay View Property 

Managers 

As s o c i a t i o n . 

Bay View Property 

Managers 

Association. 

C u l t u r a l f a c i l i t i e s - - - - Bay View Opera 

House. 

Bay View Opera 

House. 

Community cohesion Approximately 2,000 

to 8,000 r e s i ­

dents; linkage to 

business, shopping, 

health center, e tc. 

Approximately 150 

re s i d e n t s ' l i n k ­

age to schools, 

business, shopping, 

etc. 

130 to 170 r e s i ­

dents ' linkage 

to community. 

Approximately 200 

to 300 residents' 

linkage to 

school, playground, 

shopping, etc. 

200 to 300 r e s i ­

dents' linkage to 

community and 

Candlestick Park. 

Approximately 160 

residents' linkage 

to community. 
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HUNTERS POINT TRANSPORT/STORAGE FACILITY 

The Hunters P o i n t T r a n s p o r t / S t o r a g e F a c i l i t y i s r e q u i r e d t o 
reduce combined sewer overflows through a combination o f storage o f 
wet weather flow peaks and conveyance o f wet weather flow t o the 
I s l a i s Creek T r a n s p o r t / S t o r a g e F a c i l i t y . The r e l a t i o n s h i p between 
the Hunters P o i n t F a c i l i t y and the other Bayside F a c i l i t i e s i s 
shown s c h e m a t i c a l l y on F i g u r e 3-1. S u f f i c i e n t t r a n s p o r t and 
storage c a p a c i t y must be provided t o reduce the overflows from 
the approximate present l e v e l o f 46 per year t o an annual average 
of 1 per year. 

E x i s t i n g F a c i l i t i e s 

The H u n t e r s P o i n t d r a i n a g e b a s i n , r e f e r r e d t o as t h e 
Evans-Hudson d r a i n a g e b a s i n i n some r e p o r t s , i s adjacent t o , but 
t o p o g r a p h i c a l l y separated from, the Yosemite drainage b a s i n . At 
p r e s e n t , d r y weather f l o w from t h e Yosemite d r a i n a g e b a s i n i s 
conveyed through the Hunters P o i n t drainage b a s i n v i a the e x i s t i n g 
H u n t e r s P o i n t t u n n e l . Flow from t h e two b a s i n s i s combined 
n e a r the n o r t h p o r t a l o f the t u n n e l and t r a n s p o r t e d t o the 
Southeast WPCP f o r treatment. The e x i s t i n g Hunters P o i n t sewer 
system does not convey the amount o f wet weather flow necessary t o 
meet overflow requirements of the NPDES permits. 

Figure 3-24 shows the Hunters P o i n t drainage boundaries, major 
e x i s t i n g i n t e r c e p t o r sewers and overf l o w p o i n t s , and the l o c a t i o n 
of the e x i s t i n g Hunters P o i n t Pump S t a t i o n . The e x i s t i n g combined 
sewer area i n the Hunters P o i n t drainage b a s i n i s 386 a c r e s , o f 
which 310 acres are t r i b u t a r y to the sewer system that i n c l u d e s the 
Evans Avenue O u t f a l l . The remaining 76 acres are t r i b u t a r y t o the 
Hunters P o i n t Pump S t a t i o n ; t h i s system has o u t f a l l s l o c a t e d a t 
Hudson Avenue and G r i f f i t h S t r e e t . The Hunters Point Pump S t a t i o n 
has two pumps o f nominal 1 mgd c a p a c i t y which pump dry weather flow 
through a 10-inch f o r c e main. The 10-inch-diameter f o r c e main 
di s c h a r g e s i n t o a 10-inch g r a v i t y sewer t h a t i n c r e a s e s to a 12-inch 
sewer. At K e i t h S t r e e t , the flow e n t e r s a 21-inch sewer and i s 
conveyed to the Southeast WPCP f o r treatment. During wet weather, 
both pumps operate at f u l l speed and together d e l i v e r a constant 
2.2 mgd. Both the s t r u c t u r e and pumps are i n good c o n d i t i o n . 

No P r o j e c t A l t e r n a t i v e 

State g u i d e l i n e s f o r plann i n g wastewater f a c i l i t i e s r e q u i r e s 
t h e c o n s i d e r a t i o n o f a n o - p r o j e c t a l t e r n a t i v e , i . e . , a case 
where no a c t i o n i s taken, and the e x i s t i n g f a c i l i t i e s are simply 
r e t a i n e d . The no p r o j e c t a l t e r n a t i v e w i l l not reduce s t o r m - r e l a t e d 
overflows below t h e i r present average annual frequency o f 46 times 
p e r y e a r . T h e r e f o r e , NPDES p e r m i t r e q u i r e m e n t s c a l l i n g f o r a 
re d u c t i o n of ove r f l o w s to one per year w i l l be v i o l a t e d . 
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Required F a c i l i t i e s 

T h e r e a re many p o t e n t i a l a l t e r n a t i v e s f o r p r o v i d i n g t h e 
r e q u i r e d wet weather st o r a g e and t r a n s p o r t c a p a c i t i e s . T r a n s p o r t 
can be through t u n n e l s , pump s t a t i o n s and f o r c e mains, open-cut 
g r a v i t y sewers, o r c o m b i n a t i o n s o f t h e t h r e e . S t o r a g e can be 
p r o v i d e d i n o f f - s t r e e t r e s e r v o i r s o r i n o v e r s i z e d t r a n s p o r t 
f a c i l i t i e s l o c a t e d under C i t y s t r e e t s . 

T h e r e a r e a number o f t r a n s p o r t r a t e and s t o r a g e volume 
c o m b i n a t i o n s which c o u l d a c c o m p l i s h t h e o b j e c t i v e o f r e d u c i n g 
o v e r f l o w s to one p e r y e a r . The C i t y ' s SFMAC computer model 
was used t o d e t e r m i n e t h e r e q u i r e d s t o r a g e volume f o r v a r i o u s 
withdrawal r a t e s ( t r a n s p o r t r a t e s out o f the b a s i n ) . The r e s u l t i n g 
t r a d e - o f f curve, shown on Fi g u r e 3-25, presen t s combinations of 
withdrawal and st o r a g e which can be used t o a t t a i n one overflow 
per year. 

Transport/Storage P l a n n i n g C r i t e r i a 

In developing the Hunters Point a l t e r n a t i v e s , the same p l a 
c r i t e r i a were con s i d e r e d that were used f o r the Sunnydale-Yos 
a l t e r n a t i v e s . Based on these c r i t e r i a , a l t e r n a t i v e s were deve 
so as to minimize monetary c o s t s . 

Development and Screening of I n i t i a l A l t e r n a t i v e s 

Based on the f a c i l i t y requirements and planning c r i t e r i a , four 
i n i t i a l a l t e r n a t i v e s were developed and screened by e v a l u a t i n g 
t h e i r monetary and nonmonetary c o s t s . The i n i t i a l p l a n n i n g 
e f f o r t i s de s c r i b e d i n the Bayside F a c i l i t i e s Plan, Interim Report 
(Reference 6). Due t o the l i m i t e d number of i n i t i a l a l t e r n a t i v e s , 
a l l were r e t a i n e d f o r f u r t h e r a n a l y s i s as f i n a l a l t e r n a t i v e s . 

Evans Avenue I n t e r c e p t o r M o d i f i c a t i o n s 

The Evans Avenue O u t f a l l w i l l be r e t a i n e d as an overflow p o i n t 
t o e n s u r e t h a t downstream f a c i l i t i e s t r i b u t a r y t o t h e I s l a i s 
Creek Southside O u t f a l l s C o n s o l i d a t i o n meet the C i t y ' s standard 
o f p r o v i d i n g c a p a c i t y f o r t h e 5-year f l o w . I t would c o s t an 
a d d i t i o n a l $3 m i l l i o n t o r e i n f o r c e the e x i s t i n g sewer system t o 
t r a n s p o r t the 5-year storm f l o w t o the I s l a i s Creek S o u t h s i d e 
O u t f a l l s C o n s o l i d a t i o n . The m o d i f i c a t i o n s d e s c r i b e d below, which 
are independent of the Hunters Point a l t e r n a t i v e s , must be prov i d e d 
t o reduce overflows at the Evans Avenue O u t f a l l to an average of 
one per year. 

The Evans Avenue I n t e r c e p t o r s y s t e m c o l l e c t s d r y and wet 
weather flows from a t r i b u t a r y area of 310 ac r e s . The dry weather 
flow i s tra n s p o r t e d through the Evans Avenue I n t e r c e p t o r t o a drop 
manhole a t the i n t e r s e c t i o n of Evans Avenue and K e i t h S t r e e t 
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from where i t i s conveyed i n a 21-inch sewer i n K e i t h S t r e e t t o the 
nor t h p o r t a l of the Hunters P o i n t t u n n e l . From t h e r e , the flow i s 
t r a n s p o r t e d t o t h e S o u t h e a s t WPCP. A dam i n the dr o p manhole 
prevents the dry weather flow from c o n t i n u i n g southeast t o the 
Evans Avenue o v e r f l o w . D u r i n g s t o r m s , t h e wet weather f l o w 
o v ertops the dam and continues on to the overflow s t r u c t u r e . 

Sewer improvements made f o r the In d i a B a s i n I n d u s t r i a l Park 
ar e a i n 1978 i n c l u d e d c o n s t r u c t i o n of the 66-inch Mendell S t r e e t 
I n t e r c e p t o r , which i n tur n t r a n s p o r t s wet weather flows t o the 
I s l a i s Creek S o u t h s i d e O u t f a l l C o n s o l i d a t i o n s t r u c t u r e . A 
h y d r a u l i c a n a l y s i s using the SFSWMM computer program was performed 
t o determine the adequacy o f the Mendell S t r e e t I n t e r c e p t o r t o 
c a r r y wet weather f l o w s t h a t would r e d u c e o v e r f l o w s a t t h e 
Evans Avenue O u t f a l l t o an average of one per year. T h i s a n a l y s i s 
i n d i c a t e d the need f o r t r a n s p o r t c a p a c i t y i n a d d i t i o n to c a p a c i t y 
p r o v i d e d by t h e M e n d e l l S t r e e t I n t e r c e p t o r . Three p r o p o s e d 
m o d i f i c a t i o n s t o the Evans Avenue I n t e r c e p t o r w i l l allow excess 
wet weather f l o w t o be i n t e r c e p t e d and conveyed t o the I s l a i s 
Creek a r e a . 

The f i r s t m o d i f i c a t i o n i s a proposed c o n n e c t i o n between 
t h e e x i s t i n g Evans Avenue and M e n d e l l S t r e e t I n t e r c e p t o r s a t 
th e i n t e r s e c t i o n o f Evans Avenue and Lane S t r e e t as shown on 
Fi g u r e 3-26. The Mendell S t r e e t I n t e r c e p t o r w i l l be the primary 
wet weather t r a n s p o r t f a c i l i t y f o r the a r e a t r i b u t a r y t o t h e 
Evans Avenue O u t f a l l . A l o w - l e v e l weir w i l l be i n s t a l l e d i n the 
conn e c t i o n t o ensure that the dry weather flow continues on i n the 
Evans Avenue I n t e r c e p t o r . Wet weather flow that overtops the weir 
w i l l be conveyed by the Mendell S t r e e t I n t e r c e p t o r t o the I s l a i s 
Creek Southside O u t f a l l s C o n s o l i d a t i o n . 

The second m o d i f i c a t i o n i s to provide a d d i t i o n a l wet weather 
t r a n s p o r t c a p a c i t y by making a c o n n e c t i o n between the Evans 
Avenue I n t e r c e p t o r and the proposed 90-inch sewer t o be c o n s t r u c t e d 
as a p a r t of the Sunnydale-Yosemite F a c i l i t i e s between the northern 
p o r t a l of the Hunters P o i n t tunnel and the I s l a i s Creek Southside 
O u t f a l l s C o n s o l i d a t i o n . T h i s connection can be made at the p o i n t 
on F a i r f a x Avenue where the e x i s t i n g Evans Avenue I n t e r c e p t o r 
p a s s e s above the new 9 0 - i n c h sewer. T h i s c o n n e c t i o n w i l l be 
equipped with a weir designed t o d i v e r t excess wet weather flow t o 
the new 90-inch sewer a f t e r the Mendell S t r e e t I n t e r c e p t o r reaches 
c a p a c i t y . Dry weather f l o w w i l l remain i n the Evans Avenue 
I n t e r c e p t o r . I f S u n n y d a l e - Y o s e m i t e A l t e r n a t i v e 3B o r 3B-1 i s 
s e l e c t e d f o r i m p l e m e n t a t i o n , a r e l i e f sewer would have t o be 
con s t r u c t e d along Galvez Avenue and T h i r d S t r e e t t o connect t o the 
I s l a i s Creek Southside C o n s o l i d a t i o n s t r u c t u r e at Custer Avenue. 
P r i o r C i t y planning has provided f o r a f u t u r e 72-inch sewer on 
T h i r d S t r e e t at an estimated c o s t o f $500,000. E i t h e r the 72-inch 
sewer or the 90-inch sewer, i n combination with the Mendell S t r e e t 
I n t e r c e p t o r and Evans Avenue O u t f a l l , w i l l p r o v i d e s u f f i c i e n t 
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c a p a c i t y t o convey the 5-year storm flow t o a p o i n t of treatment or 
ove r f l o w . The Evans Avenue O u t f a l l w i l l remain i n s e r v i c e as an 
overflow p o i n t f o r wet weather flows generated by storms with a 
rec u r r e n c e i n t e r v a l g r e a t e r than 1 year. 

The t h i r d m o d i f i c a t i o n t o the Evans Avenue I n t e r c e p t o r i n v o l v e s 
c o n s t r u c t i o n of a high l e v e l weir s t r u c t u r e along Evans Avenue j u s t 
southeast of the drop manhole a t the K e i t h S t r e e t i n t e r s e c t i o n . 
T h i s weir would c o n t a i n wet weather flows from storms with l e s s 
than a 1-year r e c u r r e n c e i n t e r v a l i n the Evans Avenue I n t e r c e p t o r 
upstream o f K e i t h S t r e e t and f o r c e these flows over the low l e v e l 
weir i n t o the Mendell S t r e e t I n t e r c e p t o r and over the weir a t the 
F a i r f a x Avenue c o n n e c t i o n . The new w e i r s t r u c t u r e a t K e i t h 
S t r e e t w i l l permit e x c e s s i v e l y heavy wet weather flows from the 
Evans Avenue I n t e r c e p t o r to pass on t o the e x i s t i n g Evans Avenue 
O u t f a l l . Overflows from the Evans Avenue O u t f a l l would average 
l e s s t h a n one p e r y e a r s i n c e a l l the f l o w from a 1-year storm 
w o u l d be d i v e r t e d t o t h e I s l a i s C r e e k S o u t h s i d e O u t f a l l s 
C o n s o l i d a t i o n t h r o u g h t he M e n d e l l S t r e e t and F a i r f a x Avenue 
co n n e c t i o n s . 

R o u t i n g o f storm f l o w s must i n c l u d e c o n s i d e r a t i o n o f the 
160-mgd, 5-year s t o r m f l o w f o r the Evans Avenue I n t e r c e p t o r 
t r i b u t a r y area. The Evans Avenue O u t f a l l has a maximum c a p a c i t y of 
75 mgd du r i n g high t i d e c o n d i t i o n s . T h e r e f o r e , the Evans Avenue 
I n t e r c e p t o r r e l i e f c o n n e c t i o n s must p r o v i d e f o r the r e m a i n i n g 
85 mgd t h a t would be t r a n s p o r t e d t o the I s l a i s Creek F a c i l i t i e s . 
The Mendell S t r e e t I n t e r c e p t o r w i l l have approximately 35 mgd of 
a v a i l a b l e c a p a c i t y t o r e l i e v e the Evans Avenue I n t e r c e p t o r d u r i n g 
a 5-year s t o r m e v e n t . The r e m a i n i n g 50 mgd o f r e l i e f w i l l be. 
provided by the connect i o n t o the 90-inch sewer provided as a p a r t 
of the Sunnydale-Yosemite F a c i l i t i e s . 

An e x i s t i n g wet weather d i v e r s i o n s t r u c t u r e i s l o c a t e d on 
Evans Avenue a p p r o x i m a t e l y 650 f e e t s o u t h o f K e i t h S t r e e t a t 
Middle P o i n t Road. T h i s s t r u c t u r e d i v e r t s wet weather flows to 
the Evans Avenue O u t f a l l from approximately 20 acres served by 
the Middle P o i n t Road sewer. P r e s e n t l y , dry weather flow from 
the Middle P o i n t Road sewer i s c a r r i e d to the e x i s t i n g 12-inch 
sewer on Evans Avenue. With the Evans Avenue I n t e r c e p t o r high 
l e v e l weir s t r u c t u r e l o c a t e d a t K e i t h S t r e e t , c o n s t r u c t i o n of a 
27-inch wet weather r e l i e f sewer from Middle P o i n t Road to K e i t h 
S t r e e t i s r e q u i r e d to prevent wet weather overflows to the Evans 
Avenue O u t f a l l from the Middle P o i n t Road d i v e r s i o n s t r u c t u r e . 

C o n s i d e r a t i o n was a l s o g i v e n t o l o c a t i n g the new Evans Avenue 
O u t f a l l high l e v e l weir s t r u c t u r e a t Middle P o i n t Road r a t h e r than 
a t K e i t h S t r e e t . E x c a v a t i o n f o r the w e i r s t r u c t u r e would be 
approximately 12 f e e t deeper at Middle P o i n t Road than at K e i t h 
S t r e e t . T h i s concept would a l s o r e q u i r e r e v e r s i n g the slope i n 
the e x i s t i n g 72-inch Evans Avenue I n t e r c e p t o r between K e i t h S t r e e t 
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and Middle P o i n t Road t o c a r r y dry weather flows north to K e i t h 
S t r e e t . R e v e r s i n g t h e s l o p e c o u l d be a c c o m p l i s h e d by t h e 
i n s t a l l a t i o n o f epoxy grout i n the sewer i n v e r t . C o n s t r u c t i o n o f a 
high weir a t the Middle P o i n t Road i n t e r s e c t i o n , however, would 
reduce the c a p a c i t y of the Evans Avenue O u t f a l l so t h a t i t cou l d 
not r e l i e v e a 5-year storm flow. Based on a c o s t and f u n c t i o n a l 
e v a l u a t i o n , c o n s t r u c t i o n of the 27-inch r e l i e f sewer was s e l e c t e d 
to prevent overflows from Middle P o i n t Road sewer t o the Evans 
Avenue O u t f a l l . The 2 7 - i n c h r e l i e f sewer would be c a p a b l e o f 
c a r r y i n g t h e 5-year storm f l o w o f 23 mgd from t h e r e s p e c t i v e 
t r i b u t a r y a r ea. 

A l l o f t h e m o d i f i c a t i o n s a s s o c i a t e d w i t h t he Evans Avenue 
In t e r c e p t o r are inc l u d e d i n a l l of the Hunters P o i n t a l t e r n a t i v e s 
with the e x c e p t i o n of A l t e r n a t i v e s 16C-1 and 16E-1. Under these 
two a l t e r n a t i v e s , t he 2 7 - i n c h sewer from t h e e x i s t i n g M i d d l e 
P o i n t Road d i v e r s i o n s t r u c t u r e w i l l not be n e c e s s a r y because 
t h e s e a l t e r n a t i v e s i n c l u d e a new g r a v i t y i n t e r c e p t o r i n Evans 
Avenue which i s s i z e d t o accommodate wet weather flows from the 
Middle P o i n t Road t r i b u t a r y a r e a . The costs of the Evans Avenue 
I n t e r c e p t o r m o d i f i c a t i o n s are i n c l u d e d i n the c o s t estimates f o r 
the Hunters P o i n t a l t e r n a t i v e s . 

D e t a i l e d A n a l y s i s o f F i n a l A l t e r n a t i v e s 

Due t o r e t a i n i n g the Evans Avenue O u t f a l l as a f u n c t i o n a l 
p a r t o f the wet weather system, m o d i f i c a t i o n s were r e q u i r e d 
to the i n i t i a l a l t e r n a t i v e s p r e v i o u s l y developed. In a d d i t i o n , 
some changes were made i n p i p e l i n e s i z e s and r o u t e s as more 
d e t a i l e d i n f o r m a t i o n was developed d u r i n g a n a l y s i s o f the f i n a l 
a l t e r n a t i v e s . T h e r e f o r e , the f i n a l a l t e r n a t i v e s are designated as 
A l t e r n a t i v e s 16A-1, 16B-1, 16C-1, and 16D-1 which correspond t o the 
concepts of i n i t i a l A l t e r n a t i v e s 16A, 16B, 16C, and 16D. Al s o , a 
new a l t e r n a t i v e was i d e n t i f i e d subsequent to the i n i t i a l screening 
phase which was considered worthy o f a d d i t i o n a l d e t a i l e d a n a l y s i s . 
The new a l t e r n a t i v e , i d e n t i f i e d as A l t e r n a t i v e 16E-1, i n v o l v e s 
i n c r e a s i n g t h e Hu n t e r s P o i n t Pump S t a t i o n c a p a c i t y by u s i n g 
submersible pumps i n the e x i s t i n g wet w e l l , c o n s t r u c t i n g a new 
f o r c e main, and c o n s t r u c t i n g a new r e s e r v o i r a d j a c e n t t o the 
e x i s t i n g pump s t a t i o n . 

A l t e r n a t i v e 16A-1. A p l a n o f A l t e r n a t i v e 16A-1 i s shown on 
Figur e 3-27, and a p r o f i l e i s shown on Fi g u r e 3-28. In a d d i t i o n to 
the Evans Avenue I n t e r c e p t o r m o d i f i c a t i o n s , t h i s a l t e r n a t i v e would 
i n c l u d e m o d i f i c a t i o n s to the e x i s t i n g G r i f f i t h S t r e e t North and 
Hudson Avenue o u t f a l l d i v e r s i o n s t r u c t u r e s , a 3 6 - i n c h g r a v i t y 
sewer, an underground storage r e s e r v o i r , and a new wet weather 
pump i n the e x i s t i n g Hunters P o i n t Pump S t a t i o n . Storage f o r the 
Hunters Po i n t Pump S t a t i o n t r i b u t a r y area r e q u i r e s a r e s e r v o i r s i t e 
i n the v i c i n i t y o f the Hudson S t r e e t and G r i f f i t h S t r e e t North 
o u t f a l l s . The best a v a i l a b l e r e s e r v o i r s i t e i s the undeveloped 
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p o r t i o n of the Hudson Avenue ri g h t - o f - w a y adjacent to the e x i s t i n g 
Hunters Po i n t Pump S t a t i o n . Wet weather flow from the G r i f f i t h 
S t r e e t North O u t f a l l would be t r a n s p o r t e d t o the r e s e r v o i r by a 
new 700-foot l o n g , 36-inch-diameter g r a v i t y sewer. The G r i f f i t h 
S t r e e t North O u t f a l l would be plugged and abandoned. The estimated 
5-year storm flow t r i b u t a r y t o the G r i f f i t h S t r e e t North O u t f a l l i s 
18 mgd. Dry weather flow from each o u t f a l l d i v e r s i o n s t r u c t u r e 
would be conveyed i n the present manner through the e x i s t i n g dry 
weather system and Hunters P o i n t Pump S t a t i o n to the Southeast 
WPCP. 

The maximum c a p a c i t y o f the e x i s t i n g Hunters Po i n t Pump S t a t i o n 
i s 2.2 mgd. A withdrawal r a t e of 2.2 mgd r e q u i r e s a 1 . 2 - m i l l i o n -
g a l l o n r e s e r v o i r . R e l i a b l e pumping c a p a c i t y f o r the t r a n s p o r t r a t e 
of 2.2 mgd would be provided by adding a t h i r d 1.1-mgd pump t o the 
Hunters P o i n t Pump S t a t i o n . With the a d d i t i o n of t h i s pump, two 
backup pumps would be a v a i l a b l e d u r i n g dry weather and one backup 
pump during wet weather. The backup pump f o r wet weather flow i s 
re q u i r e d because the pumps would be u t i l i z e d f o r both wet weather 
and dry weather pumping. The e x i s t i n g pump s t a t i o n has p r o v i s i o n s 
f o r adding a t h i r d pump. 

Approximately two t h i r d s o f the storage r e s e r v o i r volume must 
be dewatered by a pumping f a c i l i t y . The pumping f a c i l i t y would 
i n c l u d e two pumps l o c a t e d i n a d r y w e l l c o n s t r u c t e d as p a r t o f the 
r e s e r v o i r . The dewatering pumping f a c i l i t y would have a c a p a c i t y 
o f 1.8 mgd and would d i s c h a r g e to the Hunters Po i n t Pump S t a t i o n 
wet w e l l . 

The r e s e r v o i r would r e c e i v e a l l excess storm flow t r i b u t a r y to 
t o the Hudson Avenue and G r i f f i t h S t r e e t N o r t h o u t f a l l s . An 
o v e r f l o w c o n n e c t i o n from t h e r e s e r v o i r t o the e x i s t i n g Hudson 
Avenue O u t f a l l would be made t o p r o t e c t the e x i s t i n g pump s t a t i o n 
and r e s e r v o i r from f l o o d i n g . T h i s overflow connection would allow 
an overflow o n l y when the r e s e r v o i r i s f u l l , which would occur not 
more than an average of once per year. 

S o l i d s and f l o a t a b l e m a t e r i a l s can be expected to accumulate i n 
the r e s e r v o i r . A s p r a y wash system would be i n s t a l l e d i n the 
r e s e r v o i r so t h a t the dep o s i t e d s o l i d m a t e r i a l s can be resuspended 
and pumped by the dewatering pump to the e x i s t i n g Hunters P o i n t 
Pump S t a t i o n . G r i t and f l o a t a b l e s would be removed a t the Hunters 
P o i n t Pump S t a t i o n i n the present manner. The resuspended s o l i d s 
would be pumped t o the Southeast WPCP f o r treatment and d i s p o s a l . 

A l t e r n a t i v e 16B-1. A p l a n of A l t e r n a t i v e 16B-1 i s shown on 
Fi g u r e 3-29, and a p r o f i l e i s shown on Fi g u r e 3-30. In a d d i t i o n 
t o the Evans Avenue I n t e r c e p t o r m o d i f i c a t i o n s , t h i s a l t e r n a t i v e 
would i n c l u d e m o d i f i c a t i o n s t o the e x i s t i n g o u t f a l l d i v e r s i o n 
s t r u c t u r e s , an i n - s t r e e t t r a n s p o r t / s t o r a g e s t r u c t u r e , and a new wet 
weather pump i n the e x i s t i n g H u n t e r s P o i n t Pump S t a t i o n . The 
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t r a n s p o r t / s t o r a g e f a c i l i t y would be cons t r u c t e d along Innes Road 
and Hunters P o i n t Boulevard between the e x i s t i n g G r i f f i t h S t r e e t 
N o r t h O u t f a l l d i v e r s i o n s t r u c t u r e and the Hun t e r s P o i n t Pump 
S t a t i o n . M o d i f i c a t i o n to the e x i s t i n g G r i f f i t h S t r e e t N o r t h 
O u t f a l l D i v e r s i o n s t r u c t u r e would p r o v i d e a c o n n e c t i o n t o the 
new t r a n s p o r t / s t o r a g e s t r u c t u r e , and the G r i f f i t h S t r e e t North 
O u t f a l l would be plugged and abandoned. The Hudson Avenue O u t f a l l 
flow would be conveyed t o the t r a n s p o r t / s t o r a g e s t r u c t u r e by a 
g r a v i t y c o n n e c t i o n . Overflow from the t r a n p o r t / s t o r a g e f a c i l i t y 
would occur through the e x i s t i n g Hudson Avenue O u t f a l l when the 
t r a n s p o r t / s t o r a g e f a c i l i t y i s f u l l . Dry weather flow would be 
conveyed i n the pre s e n t manner through the e x i s t i n g d ry weather 
system and the Hunters P o i n t Pump S t a t i o n to the Southeast WPCP. 

The r e q u i r e d c a p a c i t y o f the t r a n s p o r t / s t o r a g e s t r u c t u r e i s 
based upon the c a p a c i t y of the e x i s t i n g Hunters Point Pump S t a t i o n . 
A 2.2-mgd withdrawal r a t e r e q u i r e s 1.2 m i l l i o n g a l l o n s i n storage. 
The lower two t h i r d s o f the t r a n s p o r t / s t o r a g e s t r u c t u r e must be 
dewatered by a pumping f a c i l i t y . The dewatering pump s t a t i o n would 
be con s t r u c t e d as par t of the t r a n s p o r t / s t o r a g e f a c i l i t y and would 
c o n s i s t of a dry w e l l with two pumps. Access to the dewatering 
pump s t a t i o n would be through a 100-foot-long, 9-foot-diameter 
t u n n e l f r o m t h e e x i s t i n g H u n t e r s P o i n t Pump S t a t i o n . The 
dewatering pump s t a t i o n would have a c a p a c i t y of 1.8 mgd and w i l l 
d i s c h a r g e to the e x i s t i n g Hunters P o i n t Pump Sati o n wet w e l l . 

The t r a n s p o r t / s t o r a g e s t r u c t u r e would be flushe d and cleaned 
i n a f a s h i o n s i m i l a r t o the storage r e s e r v o i r i n A l t e r n a t i v e 16A-1. 
A s p r a y wash sy s t e m would r e s u s p e n d d e p o s i t e d s o l i d s and t h e 
d e w a t e r i n g pumps would convey them t o the Hun t e r s P o i n t Pump 
S t a t i o n . The s o l i d s would then be tran s p o r t e d t o the Southeast 
WPCP f o r treatment and d i s p o s a l . 

A l t e r n a t i v e 16C-1. A p l a n of A l t e r n a t i v e 16C-1 i s shown on 
Fi g u r e 3-31, and a p r o f i l e i s shown on Figu r e 3-32. A l t e r n a t i v e 
16C-1 would p r o v i d e g r a v i t y sewers s i z e d to t r a n s p o r t wet weather 
flow to the m o d i f i e d Evans Avenue I n t e r c e p t o r . T h i s a l t e r n a t i v e 
would i n c l u d e m o d i f i c a t i o n s t o t h e e x i s t i n g o u t f a l l d i v e r s i o n 
s t r u c t u r e s and c o n s t r u c t i o n o f 3 0 - i n c h , 3 9 - i n c h , 2 7 - i n c h , and 
4 8 - i n c h sewers. The G r i f f i t h S t r e e t N o r t h O u t f a l l d i v e r s i o n 
s t r u c t u r e would be m o d i f i e d t o send wet weather f l o w t o a new 
30-inch-diameter g r a v i t y sewer t h a t i s capable of t r a n s p o r t i n g 
the 5-year storm flow o f 18 mgd t r i b u t a r y to the G r i f f i t h S t r e e t 
North O u t f a l l . The G r i f f i t h S t r e e t North O u t f a l l would be plugged 
and abandoned. Flow would be conveyed t o the Hudson S t r e e t O u t f a l l 
d i v e r s i o n s t r u c t u r e which would be mod i f i e d to combine the flow 
w i t h t h e 1 - y e a r s t o r m f l o w t r i b u t a r y t o t h e H u d s o n A v e n u e 
O u t f a l l . The combined flows would be tr a n s p o r t e d by a new 39-inch 
i n t e r c e p t o r . Approximately 400 f e e t of t h i s i n t e r c e p t o r would 
be i n s t a l l e d by open-cut c o n s t r u c t i o n i n Hunters P o i n t Boulevard 
w i t h a v e r a g e and maximum e x c a v a t i o n d epths of 30 and 40 f e e t , 
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r e s p e c t i v e l y . North of t h i s s t r e t c h , the i n t e r c e p t o r would extend 
east i n t o the PGandE power t r a n s m i s s i o n l i n e r i g h t - o f - w a y . The 
t e r r a i n i s lower i n the right - o f - w a y so the exca v a t i o n depth would 
be l e s s . At the i n t e r s e c t i o n o f M i d d l e P o i n t Road and Evans 
Avenue, wet weather f l o w from t h e e x i s t i n g M i d d l e P o i n t Road 
d i v e r s i o n s t r u c t u r e would be added through a new 27-inch sewer. 
North of t h i s p o i n t , the i n t e r c e p t o r would i n c r e a s e to 48 inches i n 
diameter, and the combined flows would be conveyed north to the 
Evans Avenue I n t e r c e p t o r at K e i t h S t r e e t . 

Dry weather f l o w would be conveyed by the e x i s t i n g H u n t e r s 
P o i n t Pump S t a t i o n , 10-inch f o r c e main and 12-inch g r a v i t y sewer to 
K e i t h S t r e e t . Dry weather flow cannot be c a r r i e d by the new wet 
weather g r a v i t y i n t e r c e p t o r s because the average d a i l y dry weather 
flow w i l l not s u s t a i n s e l f - c l e a n i n g v e l o c i t i e s i n the i n t e r c e p t o r s . 
T h e r e f o r e , the e x i s t i n g Hunters P o i n t Pump S t a t i o n system would be 
r e t a i n e d under t h i s a l t e r n a t i v e . 

A l t e r n a t i v e 16D-1. A p l a n f o r A l t e r n a t i v e 16D-1 i s shown on 
F i g u r e 3-33, and a p r o f i l e i s shown on F i g u r e 3-34. A l t e r n a ­
t i v e 16D-1 would p r o v i d e a tunnel c o n n e c t i o n from the v i c i n i t y o f 
the e x i s t i n g Hunters P o i n t Pump S t a t i o n t o the e x i s t i n g Hunters 
P o i n t tunnel f o r the t r a n s p o r t of flow to the I s l a i s Creek area. 
T h i s a l t e r n a t i v e would i n c l u d e a new o u t f a l l d i v e r s i o n s t r u c t u r e ; 
8 - i n c h , 2 7 - i n c h , and 3 6 - i n c h - d i a m e t e r g r a v i t y sewers; and an 
850-foot long, 6-foot by 7.5-foot l i n e d t u n n e l . The new tunnel 
would convey both dry and wet weather flows to the e x i s t i n g Hunters 
P o i n t tunnel from the Hudson Avenue and G r i f f i t h North O u t f a l l s . 
The e x i s t i n g Hunters P o i n t Pump S t a t i o n would be abandoned. 

The d i a m e t e r o f t h e new t u n n e l i s d i c t a t e d by c o n s t r u c t i o n 
methods r a t h e r than h y d r a u l i c c o n s i d e r a t i o n s . Wet weather flow t o 
the tunnel would be r e s t r i c t e d t o a maxiumum of 30 mgd. Since t h i s 
flow would u t i l i z e a p o r t i o n of the c a p a c i t y o f the Hunters P o i n t 
t u n n e l , storage i n the Yosemite area would have to be i n c r e a s e d . 
The e x i s t i n g G r i f f i t h S t r e e t North and Hudson S t r e e t O u t f a l l s would 
be r e t a i n e d and would o v e r f l o w on the average once per year. The 
5-year storm flow t r i b u t a r y to the G r i f f i t h S t r e e t North O u t f a l l 
c ould be routed t o the Hudson Avenue O u t f a l l f o r approximately 
$100,000 i n a d d i t i o n a l c o n s t r u c t i o n c o s t , i n which c a s e , the 
G r i f f i t h S t r e e t North O u t f a l l could be abandoned. 

The average dry weather flow f o r the Hunters P o i n t Pump S t a t i o n 
i s 0.33 mgd. In ord e r to i n s u r e s e l f - c l e a n i n g v e l o c i t i e s f o r dry 
weather flow c o n d i t i o n s a n d " a l s o allow adequate flow c a p a c i t y f o r 
wet weather flow c o n d i t i o n s , separate dry and wet weather t r a n s p o r t 
f a c i l i t i e s would be r e q u i r e d . Dry weather flow from the G r i f f i t h 
S t r e e t North O u t f a l l d i v e r s i o n s t r u c t u r e would be c a r r i e d by an 
e x i s t i n g 8-inch sewer t o the Hunters P o i n t Pump S t a t i o n where i t 
would be connected to a new 8-inch sewer c o n s t r u c t e d from the new 
Hudson Avenue O u t f a l l d i v e r s i o n s t r u c t u r e t o the tunnel p o r t a l on 
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Hawes S t r e e t . Dry weather f l o w would be conveyed t h r o u g h a 
cun e t t e formed i n the bottom of the new tun n e l and would continue 
on to the Southeast WPCP. 

Wet weather flow from each o u t f a l l d i v e r s i o n s t r u c t u r e would 
be t r a n s p o r t e d to the east p o r t a l of the new tu n n e l . The Hudson 
Avenue wet weather flow would be c a r r i e d by a new 36-inch-diameter 
sewer between the new Hudson Avenue d i v e r s i o n s t r u c t u r e and the 
e a s t p o r t a l o f the new t u n n e l . The G r i f f i t h S t r e e t N o r t h wet 
weather flow would be i n t e r c e p t e d by a new 27-inch-diameter sewer 
c o n s t r u c t e d along Innes Avenue between the G r i f f i t h S t r e e t North 
O u t f a l l d i v e r s i o n s t r u c t u r e and east p o r t a l of the new t u n n e l . 
The combined 1-year f l o w o f 30 mgd from b o t h o u t f a l l s would 
be t r a n s p o r t e d through the new t u n n e l . Flow v e l o c i t i e s i n the 
t r a n s p o r t f a c i l i t i e s would be between 4 and 6 f e e t per second which 
would minimize s o l i d s d e p o s i t i o n and handli n g problems. 

A l t e r n a t i v e 16E-1. A p l a n of A l t e r n a t i v e 16E-1 i s shown on 
F i g u r e 3-35, and a p r o f i l e i s shown on F i g u r e 3-36. A l t e r n a ­
t i v e 16E-1 would i n c l u d e m o d i f i c a t i o n s to the e x i s t i n g o u t f a l l 
d i v e r s i o n s t r u c t u r e s ; a c o v e r e d r e s e r v o i r ; e x p a n s i o n o f the 
e x i s t i n g Hunters P o i n t Pump S t a t i o n ; a 22-inch f o r c e main; and 
3 6 - i n c h , 2 4 - i n c h , and 3 9 - i n c h sewers. The con c e p t of t h i s 
a l t e r n a t i v e i s to maximize the wet weather t r a n s p o r t r a t e by 
m o d i f y i n g the e x i s t i n g Hunters P o i n t Pump S t a t i o n i n o r d e r 
t o m i n i m i z e the r e q u i r e d volume o f s t o r a g e . The i n c r e a s e i n 
wet w e a t h e r t r a n s p o r t c a p a c i t y w o u l d be p r o v i d e d by t h r e e 
new s u b m e r s i b l e sewage pumps i n s t a l l e d w i t h i n the e x i s t i n g 
H u n t e r s P o i n t P u m p , S t a t i o n wet w e l l . Each pump would d e l i v e r 
3.13 mgd f o r a t o t a l t r a n s p o r t r a t e of 9.4 mgd. The e x i s t i n g dry 
weather pumps p r o v i d e an a d d i t i o n a l 1.1 mgd f o r a t o t a l b a s i n 
withdrawal r a t e of 10.5 mgd. The new pumps would r e q u i r e a new 
460-volt s e r v i c e to supplement the e x i s t i n g 240-volt s e r v i c e . The 
pump s t a t i o n s t r u c t u r e would be m o d i f i e d by the a d d i t i o n o f a 
s u p e r s t r u c t u r e on the e x i s t i n g roof to house a monorail h o i s t f o r 
removing the submersible pumps. A d d i t i o n a l e l e c t r i c a l s e r v i c e 
c o n t r o l s and switchgear and hatches i n the e x i s t i n g wet w e l l top 
s l a b would a l s o be added. 

A new 0 . 2 5 - m i l l i o n - g a l l o n covered r e s e r v o i r would be l o c a t e d on 
the undeveloped p o r t i o n of Hudson Avenue adjacent to the Hunters 
P o i n t Pump S t a t i o n . The r e s e r v o i r would d r a i n to the e x i s t i n g pump 
s t a t i o n through a 30-inch g r a v i t y c o n n e c t i o n . Due to l i m i t a t i o n s 
o f the e x i s t i n g wet w e l l and sewer i n v e r t e l e v a t i o n s , the r e s e r v o i r 
would be l i m i t e d to a maximum storage depth o f 5 f e e t . 

Wet weather flow from the Hudson Avenue and G r i f f i t h S t r e e t 
North o u t f a l l s would be i n t e r c e p t e d by new g r a v i t y sewers. The 
G r i f f i t h S t r e e t North O u t f a l l would be plugged and abandoned. The 
wet weather flow would be tra n s p o r t e d by a new 36-inch g r a v i t y 
sewer from the G r i f f i t h S t r e e t North O u t f a l l d i v e r s i o n s t r u c t u r e to 
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the Hudson Avenue O u t f a l l d i v e r s i o n s t r u c t u r e . The estimated flow 
from t h e G r i f f i t h S t r e e t N o r t h O u t f a l l from a 5-year storm i s 
18 mgd. A new 48-inch g r a v i t y sewer would c a r r y the combined peak 
flow o f 53 mgd from the Hudson Avenue O u t f a l l d i v e r s i o n s t r u c t u r e 
to the new storage r e s e r v o i r . 

A new wet weather f o r c e main and g r a v i t y i n t e r c e p t o r would 
convey the a d d i t i o n a l 9.4-mgd flow from the new wet weather pumps. 
The wet weather pumps would d i s c h a r g e through a 22-inch f o r c e main 
to a 24-inch g r a v i t y sewer along Hunters P o i n t Boulevard and Evans 
Avenue. The new 24-inch sewer would combine flows with the 27-inch 
sewer from the e x i s t i n g Middle P o i n t Road d i v e r s i o n s t r u c t u r e . The 
combined flow of 33.5 mgd would be t r a n s p o r t e d along Evans Avenue 
between Middle P o i n t Road and K e i t h S t r e e t s through a new 39-inch 
sewer t h a t would d i s c h a r g e i n t o the Evans Avenue I n t e r c e p t o r 
f a c i l i t i e s a t K e i t h S t r e e t . 

The r e s e r v o i r would r e c e i v e a l l excess storm flow t r i b u t a r y to 
the Hudson Avenue and G r i f f i t h S t r e e t North o u t f a l l s . A storm 
overflow c o n n e c t i o n from the r e s e r v o i r t o the e x i s t i n g Hudson Avenue 
O u t f a l l would be made t o p r o t e c t the e x i s t i n g pump s t a t i o n and 
r e s e r v o i r from f l o o d i n g . T h i s overflow conn e c t i o n would allow an 
overflow o n l y when the r e s e r v o i r i s f u l l . 

S o l i d s and f l o a t a b l e m a t e r i a l s can be expected t o accumulate i n 
the r e s e r v o i r . A s p r a y wash system would be i n s t a l l e d i n the 
r e s e r v o i r so that the d e p o s i t e d s o l i d m a t e r i a l s can be resuspended 
and pumped by the dewatering pump to the e x i s t i n g Hunters P o i n t 
Pump S t a t i o n . G r i t and f l o a t a b l e s would be removed a t the Hunters 
Point Pump S t a t i o n i n the present manner. The resuspended s o l i d s 
would be pumped t o the Southeast WPCP f o r treatment and d i s p o s a l . 

Cost E s t i m a t e s . The c o s t estimates at ENR 3800 f o r the f i n a l 
a l t e r n a t i v e s are presented i n Tables 3-24 through 3-28. T o t a l 
present worth c o s t s and e q u i v a l e n t annual c o s t s are a l s o shown. 
The methods used i n deve l o p i n g these cost estimates are explained 
i n Chapter 1 of t h i s r e p o r t . 

C o n s t r u c t i o n Employment. The amounts o f d i r e c t c o n s t r u c t i o n 
l a b o r and s e c o n d a r y e m p l o y m e n t t h a t w o u l d be g e n e r a t e d by 
im p l e m e n t i n g the H u n t e r s P o i n t a l t e r n a t i v e s a re p r e s e n t e d i n 
Table 3-29. Secondary employment i s that r e q u i r e d to support the 
c o n s t r u c t i o n such as p r o v i d i n g the b a s i c c o n s t r u c t i o n m a t e r i a l s 
(cement, p i p e , e t c . ) o r manufacturing pumps and other equipment 
items. Secondary employment r e q u i r e d to support the c o n s t r u c t i o n 
a c t i v i t i e s v a r i e s from 30 worker-years f o r A l t e r n a t i v e 16C-1 to 
60 worker-years f o r A l t e r n a t i v e 16B-1. 

S o l i d s T r a n s p o r t . S o l i d s t r a n s p o r t c o n s i d e r a t i o n s f o r l a r g e 
t r a n s p o r t / s t o r a g e elements o f the Hunters P o i n t a l t e r n a t i v e s are 
s i m i l a r to those d e s c r i b e d f o r the Sunnydale-Yosemite F a c i l i t y . 
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Table 3-24 Estimated Cost of Hunters 
Point Transport/Storage 
Facility, Alternative 16A-1 

Cost item 
Cost, 

m i l l i o n d o l l a r s 

Stage III (and II) 

Structural 2.68 

Mechanical and 
e l e c t r i c a l 0.68 

Si t e preparation 0.0 

Total construction 3.36 

Land 0.0 

Total c a p i t a l 4.46 

Annual energy 0.004 

Annual labor and 
materials 0.046 

Total annual O&M 0.051 

Capital less salvage 
value 4.19 

Present worth of O&M 0.39 

Total present worth 4.58 

Equivalent annual 
t o t a l cost 0.437 
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Table 3-25 Estimated Cost of Hunters 
Point Transport/Storage 
Facility, Alternative 16B-1 

Cost item 
Cost, 

m i l l i o n d o l l a r s 

Stage III (and II) 

Structural 2.55 

Mechanical and 
e l e c t r i c a l 0.93 

Site preparation 0.0 

Total construction 3.48 

La nd 0.0 

Total c a p i t a l 4.62 

Annual energy 0.004 

Annual labor and 
materials 0.044 

Total annual O&M 0.048 

Capital less salvage 
value 4.36 

Present worth of O&M 0.38 

Total present worth 4.74 

Equivalent annual 
t o t a l cost 0.451 
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Table 3-26 Estimated Cost of Hunters 
Point Transport/Storage 
Facility, Alternative 16C-1 

Cost item 
Cost, 

m i l l i o n d o l l a r s 

Stage III (and II) 

Struc t u r a l 2.56 

Mechanical and 
e l e c t r i c a l 0.0 

Site preparation 0.0 

Total construction 2.56 

Land 0.050 

Total c a p i t a l 3.45 

Annual energy 0.003 

Annual labor and 
materials 0.030 

Total annual O&M 0.033 

Capital l e s s salvage 
value 3.17 

Present worth of O&M 0.26 

Total present worth 3.43 

Equivalent annual 
t o t a l cost 0.327 
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Table 3-27 Estimated Cost of Hunters 
Point Transport/Storage 
Facility, Alternative 16D-1 

Cost item Cost, 
m i l l i o n d o l l a r s 

Stage III (and II) 

Structural 3.03 

Mechanical and 
e l e c t r i c a l 0.0 

Site preparation 0.0 

Total construction 3.03 

Land 0.022 

Total c a p i t a l 4.04 

Annual energy 0.0 

Annual labor and 
materials 0.01 

Total annual O&M 0.01 

Capital l e s s salvage 
value 3.73 

Present worth of O&M 0.08 

Total present worth 3.81 

Equivalent annual 
t o t a l cost 0.363 
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Table 3-28 Estimated Cost of Hunters 
Point Transport/Storage 
Facility, Alternative 16E-1 

Cost item 
Cost, 

m i l l i o n d o l l a r s 

Stage III (and II) 

Structural 2.96 

Mechanical and 
e l e c t r i c a l 0.25 

Site preparation 0.0 

Total construction 3.21 

Land 0.0 

Total c a p i t a l 4.26 

Annual energy 0.005 

Annual labor and 
materials 0.050 

Total annual O&M 0.055 

Capital less salvage 
value 3.96 

Present worth of O&M 0.43 

Total present worth 4.39 

Equivalent annual 
t o t a l cost 0.419 

Table 3-29 Construction Employment for Hunters Point Transport/Storage 
Alternatives 

Alternative 
Direct construction 

employment, worker-years 
Se cond a ry employme nt, 

worker-years 

16A-1 20 60 

16B-1 20 60 

16C-1 20 40 

16D-1 20 50 

16E-1 20 50 
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A pipe and n o z z l e f l u s h i n g system s u p p l y i n g 30 gpm per fo o t of 
le n g t h o f s t r u c t u r e at 150 p s i g w i l l be r e q u i r e d f o r each i n - l i n e 
t r a n s p o r t / s t o r a g e box s t r u c t u r e o r r e s e r v o i r . 

U t i l i z a t i o n o f Scarce Resources. The two s i g n i f i c a n t scarce 
r e s o u r c e s c o n s i d e r e d i n the a n a l y s i s o f the Hunters P o i n t a l t e r n a ­
t i v e s are land and energy. None o f the a l t e r n a t i v e s w i l l r e q u i r e 
t h e t a k i n g o f p r i v a t e l a n d . The r e s e r v o i r s a s s o c i a t e d w i t h 
A l t e r n a t i v e s 16A-1 and 16E-1 are w i t h i n the p u b l i c r i g h t - o f - w a y o f 
the undeveloped e x t e n s i o n o f Hudson Avenue. A l t e r n a t i v e 16D-1 
w i l l r e q u i r e permanent tunnel easements from p r i v a t e landowners; 
however, c o n s t r u c t i o n of the tunnel w i l l not impair the use of 
the land above the tu n n e l . A l l other a l t e r n a t i v e s w i l l i n v o l v e 
c o n s t r u c t i o n only i n e x i s t i n g p u b l i c r i g h t s - o f - w a y . 

Energy requirements f o r the f i n a l a l t e r n a t i v e s are presented i n 
Table 3-30. A l t e r n a t i v e s 16A-1, 16B-1, and 16D-1 i n v o l v e both 
d r y and wet weather pumping as w e l l as pumping o f r e s e r v o i r 
washdown water. A l t e r n a t i v e 16B-1 uses the most energy because 
of the added energy r e q u i r e d to wash down and f l u s h s o l i d s from 
t h e l o n g and narrow s t o r a g e f a c i l i t y . The energy r e q u i r e m e n t 
f o r A l t e r n a t i v e 16C-1 i s f o r pumping d r y weather f l o w o n l y . 
A l t e r n a t i v e 16D-1 uses no energy because both wet and dry weather 
flows are conveyed out of the Hunters P o i n t area by g r a v i t y through 
the proposed t u n n e l . In a d d i t i o n to the energy r e q u i r e d by the 
Sunnydale-Yosemite F a c i l i t y , the Bayside F a c i l i t i e s system w i l l 
i n c l u d e the Crosstown Pump S t a t i o n which w i l l consume s u b s t a n t i a l 
amounts o f e n e r g y . See the Cro s s t o w n P r o j e c t R e p o r t f o r more 
i n f o r m a t i o n on the Crosstown Pump S t a t i o n . 

T r a f f i c Impacts and S p o i l s Removal. There w i l l be no long-term 
s i g n i f i c a n t t r a f f i c problems a s s o c i a t e d with the f i n a l a l t e r n a t i v e s 
s i n c e the f a c i l i t i e s a r e unmanned and t r a f f i c w i l l be l i m i t e d 
t o p e r i o d i c v i s i t s by maintenance pe r s o n n e l . During c o n s t r u c t i o n , 
s i g n i f i c a n t t r a f f i c i m p a c t s may o c c u r . The H u n t e r s P o i n t 
f a c i l i t i e s are l o c a t e d i n a p a r t i a l l y developed area of the south 
e a s t e r n quadrant o f the C i t y . Areawide c i r c u l a t i o n i s f a c i l i t a t e d 
by T h i r d S t r e e t , a s i x - l a n e a r t e r i a l , and Evans Avenue, a f o u r - l a n e 
c o l l e c t o r extending eastward t o Hunters P o i n t Boulevard and Innes 
Avenue, which serve as the main v e h i c l e access to the Hunters Po i n t 
Naval Shipyard. A l l o f the f i n a l a l t e r n a t i v e s i n c l u d e c o n s t r u c t i o n 
of f a c i l i t i e s i n Evans Avenue, Hunters P o i n t Boulevard, o r Innes 
Avenue. 

P o t e n t i a l t r a f f i c impacts from c o n s t r u c t i o n i n these s t r e e t s 
would i n c l u d e a r e d u c t i o n i n t r a f f i c c a p a c i t y and the d i s r u p t i o n of 
a c c e s s t o l o c a l b u s i n e s s e s and r e s i d e n c e s . The absence o f 
i n t e n s i v e l o c a l i n d u s t r i a l a c t i v i t i e s r e s u l t s i n many a v a i l a b l e 
o n - s t r e e t p a r k i n g s p a c e s . M i t i g a t i o n measures s h o u l d i n c l u d e 
m aintenance o f two-way t r a f f i c on Evans Avenue, H u n t e r s P o i n t 
Boulevard, and Innes Avenue du r i n g c o n s t r u c t i o n and keeping the 
len g t h of the open trench to a minimum. 
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Table 3-30 Energy Requirements for 
Final Hunters Point Transport/ 
Storage Alternatives 

A l t e r n a t i v e 
Energy use, 3 

thousand 
kwhr/yr 

Residential 
equivalent' 3 

16A-1 64 10 

16B-1 69 10 

16C-1 40 6 

16D-1 0 0 

16E-1 63 10 

a A d d i t i o n a l energy w i l l be consumed at the 
Crosstown Pump Station. See the Crosstown 
Project Report for the Bayside F a c i l i t i e s 
Planning Project. 

^Residential equivalent i s the number 
of Bay Area residences which would 
consume the same annual energy as the 
a l t e r n a t i v e , based on PGandE data showing 
si n g l e - f a m i l y r e s i d e n t i a l energy use i n 
the Bay Area to be 6,600 kwhr per year 
without a i r conditioning. 
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A l t e r n a t i v e 16B-1 p r e s e n t s a d d i t i o n a l p o t e n t i a l t r a f f i c 
impacts. The t r a n s p o r t / s t o r a g e element c o u l d d i s r u p t the e n t i r e 
i n t e r s e c t i o n o f I n n e s A v e n u e and H u n t e r s P o i n t B o u l e v a r d . 
M i t i g a t i o n measures f o r A l t e r n a t i v e 16B-1 co u l d i n c l u d e d i v e r s i o n 
o f t r a f f i c from H u n t e r s P o i n t B o u l e v a r d and r e s t r i c t i n g c u r b 
p a r k i n g used by c o n s t r u c t i o n workers a t the s i t e . 

S p o i l s a re the e x c e s s d i r t and r o c k e x c a v a t e d d u r i n g t h e 
c o n s t r u c t i o n of the f a c i l i t i e s which cannot be rep l a c e d as b a c k f i l l 
and must be hauled o f f by t r u c k f o r d i s p o s a l elsewhere. For a 
d i s c u s s i o n of s p o i l s d i s p o s a l , r e f e r to the Bayside F a c i l i t i e s 
P l a n , S p o i l s D i s p o s a l R e p o r t ( R e f e r e n c e 8 ) . The volumes o f 
loo s e s p o i l s produced by the f i n a l a l t e r n a t i v e s are presented i n 
Table 3-31. T h i s m a t e r i a l w i l l be exported by dump t r u c k s over the 
l o c a l s t r e e t s to the Army S t r e e t i n t e r c h a n g e s o f U.S. 101 and 
I n t e r s t a t e 280 and on t o d i s p o s a l s i t e s i n San Mateo County. 
R e s t r i c t i o n s may be p l a c e d on u s i n g s p e c i f i c s t r e e t s f o r h a u l 
r o u t e s , and i n o r d e r t o a v o i d s p i l l i n g d i r t , t r u c k s w i l l not 
be overloaded. Haul ro u t e reommendations s p e c i f i c t o the apparent 
b e s t a l t e r n a t i v e p r o j e c t a r e p r e s e n t e d i n C h a p t e r 5 o f t h i s 
r e p o r t . 

A l t e r n a t i v e 16D-1 f e a t u r e s a t u n n e l w i t h a p o r t a l a t the 
i n t e r s e c t i o n of Inness Avenue and Hawes S t r e e t . A l l the excavated 
m a t e r i a l from the c o n s t r u c t i o n o f the t u n n e l would be removed 
through t h i s p o r t a l s i n c e the other end o f the tunnel i n t e r s e c t s 
the e x i s t i n g Hunters P o i n t t u n n e l . T h i s a l t e r n a t i v e may cause 
s e r i o u s t r a f f i c d i s t r u p t i o n near the p o r t a l as dump t r u c k s l i n e up 
to be f i l l e d . C o n s t r u c t i o n worker parking would a l s o tend to be 
concentrated around the p o r t a l . 

The t r a f f i c and a c c e s s i m p a c t s o f t h e H u n t e r s P o i n t 
a l t e r n a t i v e s are summarized i n Table 3-32. Four areas of impact 
are shown: (1) c o n s t r u c t i o n t r u c k t r a f f i c on s u r f a c e s t r e e t s , 
i . e . , a r t e r i a l s , c o l l e c t o r s , and l o c a l s t r e e t s with the impact 
expressed as peak t r u c k t r a v e l i n mi l e s per day on such s t r e e t s ; 
(2) impact of i n s t r e e t , open-cut c o n s t r u c t i o n on t r a f f i c on v a r i o u s 
types of s t r e e t s with the impact expressed as days o f d i s r u p t i o n of 
a r t e r i a l s ( A ) , c o l l e c t o r s ( C ) , and l o c a l ( L) s t r e e t s and 
i d e n t i f i c a t i o n of t h e e x i s t i n g t r a f f i c l o a d c o n d i t i o n s on the 
i m p a c t e d s t r e e t s , i . e . , l i g h t ( L ) , m o d e r a t e (M), o r h e a v y 
(H) t r a f f i c volume; (3) p a r k i n g i m p a c t o f the c o n s t r u c t i o n 
a c t i v i t i e s , e x p r e s s e d as c u r b s p a c e s e i t h e r o c c u p i e d by t h e 
a c t u a l c o n s t r u c t i o n work or by c o n s t r u c t i o n worker v e h i c l e s ; and 
(4) i m p a c t on c o m m e r i c a l , i n d u s t r i a l , r e s i d e n t i a l , and o t h e r 
access with the impact expressed as days of d i s r u p t i o n . During 
c o n s t r u c t i o n of p i p e l i n e s and t r a n s p o r t / s t o r a g e f a c i l i t i e s , the 
work area which produces the impacts w i l l move s t e a d i l y along the 
p r o j e c t alignment and w i l l produce the impacts a t any one l o c a t i o n 
f o r a r e l a t i v e l y b r i e f p e r i o d . 
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Table 3-31 Construction Spoils From 
Hunters Point Transport/ 
Storage Alternatives 

A l t e r n a t i v e 
Loose volume, 

cu yd 

16A-1 22,700 

16B-1 30,500 

16C-1 15,000 

16D-1 14,300 

16E-1 16,200 

Table 3-32 Traffic and Access Impacts for Hunters Point Transport/Storage 
Alternatives 

Impact 

Alte r n a t i v e 

Impact 
16A-1 16B-1 

Impact 
16A-1 16B-1 16C-1 16D-1 16E-1 

Construction truck t r a f f i c on 
surface streets 

Peak volume, 
truck per day 47 28 17 21 44 

Round t r i p distance, 
miles 6 6 6 6 6 

Peak truck t r a v e l , 
miles per day 282 168 102 126 264 

In-street construction t r a f f i c 
impact by street type, days 

A r t e r i a l heavy 
A r t e r i a l medium 
A r t e r i a l l i g h t 
C o l l e c t o r s heavy 

Co l l e c t o r s medium 
Co l l e c t o r s l i g h t 48 101 87 116 50 
Local heavy 
Local medium 
Local l i g h t 0 0 0 0 9 

Parking impact, curb spaces 
In-street construction 60 60 60 60 60 
Of f - s t r e e t construction 30 0 0 47 30 

Access impact, days 
Commerical/industrial 36 61 75 35 104 
Residential 12 40 12 24 12 
Railroad 0 0 0 0 0 
Other 0 0 0 0 0 
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Community D i s r u p t i o n . There w i l l be no s i g n i f i c a n t long-term 
d i s r u p t i o n t o the l o c a l community from any of the f i n a l Hunters 
P o i n t a l t e r n a t i v e s s i n c e a l l the f a c i l i t i e s w i l l be below ground 
with the ex c e p t i o n of the s u p e r s t r u c t u r e o f the e x i s t i n g Hunters 
P o i n t Pump S t a t i o n . Short-term d i s r u p t i o n i n v a r y i n g degrees can 
be expected d u r i n g the c o n s t r u c t i o n o f any of the a l t e r n a t i v e s . 
D i s r u p t i o n p r i m a r i l y w i l l c o n s i s t of t r a f f i c impacts p r e v i o u s l y 
d e s c r i b e d . C o n s t r u c t i o n a c t i v i t i e s under a l l a l t e r n a t i v e s might 
impair access t o businesses l o c a t e d around the corner of Hunters 
P o i n t B o u l e v a r d and Innes Avenue. There a r e a l i q u o r s t o r e 
and a r e s t a u r a n t on the s t r e e t , w h i l e a body shop and a s m a l l 
s h i p b u i l d e r , a c c e s s i b l e by driveway, are l o c a t e d down a h i l l from 
H u n t e r s P o i n t B o u l e v a r d . C o n s t r u c t i o n o f t h e r e s e r v o i r would 
p r o b a b l y d i s r u p t t h o s e b u s i n e s s e s l o c a t e d down the h i l l under 
A l t e r n a t i v e s 16A-1 and 16E-1. An a c c e s s road t o the PGandE 
power p l a n t from H u n t e r s P o i n t B o u l e v a r d c o u l d be i m p a i r e d i f 
A l t e r n a t i v e 16C-1 o r 16E-1 were implemented. A c c e s s t o the 
r e c r e a t i o n and b o a t i n g a c t i v i e s a l o n g the bay f r o n t c o u l d be 
impaired d u r i n g c o n s t r u c t i o n of any a l t e r n a t i v e . 

F l e x i b i l i t y . A l t e r n a t i v e 16D-1 p r o v i d e s t h e g r e a t e s t 
f l e x i b i l i t y because e x i s t i n g s t o r a g e s i t e s w i l l remain a v a i l a b l e t o 
c o n s t r u c t f u t u r e s t o r a g e i n the Hun t e r s P o i n t a r e a t o r e d u c e 
overflows should d i s c h a r g e requirements become more s t r i n g e n t . 
A l t e r n a t i v e 16D-1 w i l l f u n c t i o n t o r e l i e v e o v e r f l o w s from t h e 
G r i f f i t h S t r e e t North and Hudson Avenue o u t f a l l s r e g a r d l e s s o f 
whether or not the m o d i f i c a t i o n s to the Evans Avenue I n t e r c e p t o r 
are c o n s t r u c t e d . 

A l t e r n a t i v e 16C-1 p r o v i d e s good f l e x i b i l i t y because although 
the export r a t e from the b a s i n i s l i m i t e d by the c a p a c i t y o f the 
g r a v i t y sewer, the r e s e r v o i r and t r a n s p o r t / s t o r a g e s i t e s w i l l s t i l l 
be a v a i l a b l e should d i s c h a r g e requirements change. However, the 
e f f e c t i v e n e s s o f A l t e r n a t i v e 16C-1 w i l l be m i n i m a l u n t i l t h e 
connection i s made between the Evans Avenue I n t e r c e p t o r and the 
Mendell S t r e e t I n t e r c e p t o r . 

The f l e x i b i l i t y of A l t e r n a t i v e s 16A-1 and 16B-1 are s i m i l a r 
s i n c e each a l t e r n a t i v e r e q u i r e s the use o f a r e s e r v o i r s i t e . 
E x p a n s i o n o f the r e s e r v o i r s would be d i f f i c u l t ; however, the 
r e s e r v o i r s i t e i n the companion a l t e r n a t i v e could be developed i f 
r e q u i r e d . In a d d i t i o n , i t would be p o s s i b l e t o i n c r e a s e t h e 
c a p a c i t y of the e x i s t i n g Hunters P o i n t Pump S t a t i o n by c o n s t r u c t i n g 
a new fo r c e main and g r a v i t y sewer t o reduce overflows from the 
b a s i n . The e f f e c t i v e n e s s o f A l t e r n a t i v e s 16A-1 and 16B-1 i n 
r e d u c i n g o v e r f l o w s i s n o t c o n t i n g e n t on c o m p l e t i o n o f t h e 
m o d i f i c a t i o n s t o the Evans Avenue I n t e r c e p t o r . 

A l t e r n a t i v e 16E-1 i s t h e l e a s t f l e x i b l e i n i t s a b i l i t y 
t o a dapt t o f u t u r e changes i n o v e r f l o w r e q u i r e m e n t s . Under 
A l t e r n a t i v e 16E-1, the e x i s t i n g Hunters P o i n t Pump S t a t i o n 
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i s increased to i t s maximum c a p a c i t y and the Hudson Avenue 
reservoir s i t e i s u t i l i z e d . Alternative 16E-1 w i l l reduce the 
number of overflows from the G r i f f i t h Street North and the Hudson 
Avenue o u t f a l l s . However, p r i o r to the connection of the Evans 
Avenue Interceptor to the Mendell Interceptor, implementation of 
Alternative 16E-1 w i l l r e s u l t in an increased overflow volume from 
the Evans Avenue O u t f a l l . 

R e l i a b i l i t y . Alternative 16D-1 provides the greatest o v e r a l l 
r e l i a b i l i t y s i n c e i t i s a g r a v i t y system that i s immune from 
power and equipment f a i l u r e or operator error. A d d i t i o n a l l y , t h i s 
alternative does not require aboveground structures or mechanical 
equipment and therefore i s no more vulnerable to natural d i s a s t e r s , 
such as an earthquake, than i s any other portion of the City's 
present wastewater c o l l e c t i o n system. 

Alternative 16C-1 i s the next most r e l i a b l e a l t e r n a t i v e because 
i t u t i l i z e s gravity transport for wet weather flow and i s immune 
from power and equipment f a i l u r e or operator error. Dry weather 
flow would continue to be pumped at the existing Hunters Point Pump 
Station, and the dry weather system would have the same degree of 
r e l i a b i l i t y as i t has at present. Underground transport f a c i l i t i e s 
constructed for Alternative 16C-1 would be no more vulnerable to 
natural d i s a s t e r s , such as an earthquake, than the City's present 
wastewater c o l l e c t i o n system. The existing Hunters Point Pump 
Station i s subject to pot e n t i a l mechanical and st r u c t u r a l damage 
from an earthquake. In the event that the Hunters Point Pump 
Station was out of service, dry weather flow could be diverted 
to the wet weather g r a v i t y system to prevent overflows to the 
receiving water. Diversion of dry weather flow to the new gravity 
wet weather system would r e s u l t i n a d e p o s i t i o n of s o l i d s and 
require p e r i o d i c a l cleaning of the system. 

Alternatives 16A-1 and 16B-1 re l y on the exist i n g Hunters Point 
Pump S t a t i o n to export a l l wet weather and dry weather flows. 
As such, these alternatives are vulnerable to power and mechanical 
f a i l u r e or operator error. A standby pump would be provided to 
increase mechanical r e l i a b i l i t y . Alternatives 16A-1 and 16B-1 
are more vulnerable to natural disasters than Alternatives 16C-1 
and 16D-1. A l t e r n a t i v e s 16A-1 and 16B-1 r e l y on aboveground 
structural and mechanical systems which may be put out of service 
by natural d i s a s t e r . 

Alternative 16E-1 i s the le a s t r e l i a b l e of a l l alternatives i n 
that i t i s heavily dependent on mechanical f a c i l i t i e s and has less 
storage than Alternatives 16A-1 and 16B-1. 

A l l alternatives have been sized to meet the requirement of 
an average of one overflow per year. However, Alternatives 16C-1 
and 16D-1 do not provide f o r storage of wet weather flows and 
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may o v e r f l o w d u r i n g s h o r t d u r a t i o n , h i g h i n t e n s i t y s t o r m s , 
whereas f a c i l i t i e s with storage may not ov e r f l o w . Conversely, 
l o n g d u r a t i o n , medium i n t e n s i t y s t o r m s may o v e r f l o w u n d e r 
A l t e r n a t i v e s 16A-1, 16B-1, and 16E-1, where as t h e y may not 
o v e r f l o w a l t e r n a t i v e s w i t h a g r e a t e r w i t h d r a w a l r a t e and l e s s 
s t o r a g e . 

I m p l e m e n t a b i l i t y . The f i n a l H u n t e r s P o i n t a l t e r n a t i v e s a r e 
r e l a t i v e l y easy t o implement. No land must be ac q u i r e d under any 
a l t e r n a t i v e , although permanent easements f o r the 39-inch-diameter 
sewer t h r o u g h PGandE p r o p e r t y under A l t e r n a t i v e 16C-1 and the 
tun n e l proposed under A l t e r n a t i v e 16D-1 would have to be acq u i r e d . 
I t i s estimated t h a t easements f o r A l t e r n a t i v e s 16C-1 or 16D-1 
cou l d be obtained i n l e s s than 1 year. Any f i n a l a l t e r n a t i v e can 
be c o n s t r u c t e d w i t h i n the 18-month c o n s t r u c t i o n p e r i o d p rovided i n 
the C i t y ' s Master Plan Schedule. 

A p e r m i t w i l l be r e q u i r e d from t h e Bay C o n s e r v a t i o n and 
Development Commission f o r c o n s t r u c t i o n o f A l t e r n a t i v e s 16A-1, 
16B-1, and 16C-1, and p o s s i b l y f o r A l t e r n a t i v e s 16D-1 and 16E-1 as 
w e l l . No o t h e r permits w i l l be r e q u i r e d . 

C o m p a t i b i l i t y W i t h A d j a c e n t L a n d U s e. E x c e p t f o r t h e 
f a c i l i t i e s c o n s t r u c t e d i n easements under A l t e r n a t i v e s 16C-1 and 
16D-1, the f a c i l i t i e s f o r a l l the Hunters P o i n t a l t e r n a t i v e s would 
be c o n s t r u c t e d w i t h i n the p u b l i c r i g h t s - o f - w a y of C i t y s t r e e t s or 
at the e x i s t i n g Hunters P o i n t Pump S t a t i o n . A l l f a c i l i t i e s would 
be con s t r u c t e d below ground except f o r the a d d i t i o n s t o the Hunters 
P o i n t Pump S t a t i o n under A l t e r n a t i v e 16E-1. T h e r e f o r e , none of the 
a l t e r n a t i v e s w i l l have a s i g n i f i c a n t impact on e x i s t i n g land use or 
any f u t u r e changes i n land use i n the Hunters Po i n t area. 

Bypass A n a l y s i s . A l t e r n a t i v e s 16A-1, 16B-1, and 16E-1 i n c l u d e 
storage f a c i l i t i e s equipped with an overflow to the Hudson Avenue 
O u t f a l l . The G r i f f i t h S t r e e t North O u t f a l l would be plugged and 
the Hudson Avenue d i v e r s i o n s t r u c t u r e would be modified under these 
a l t e r n a t i v e s so t h a t o v e r f l o w s c o u l d o n l y o c c u r from s t o r a g e . 
The s t o r a g e f a c i l i t i e s c o u l d not be b y p a s s e d , and re m o v a l o f 
s e t t l e a b l e and f l o a t a b l e s o l i d s would be p r o v i d e d w i t h i n the 
storage f a c i l i t i e s . 

A l t e r n a t i v e s 16C-1 and 16D-1 u t i l i z e wet weather g r a v i t y 
t r a n s p o r t systems and do not in c l u d e storage f a c i l i t i e s . Overflow 
from these a l t e r n a t i v e s would occur when the maximum withdrawal 
r a t e i s ex c e e d e d . B a f f l e s would be p r o v i d e d a t t h e o v e r f l o w 
s t r u c t u r e s t o r e t a i n f l o a t a b l e s o l i d s ; however, no removal 
o f s e t t l e a b l e s o l i d s would be p r o v i d e d f o r o v e r f l o w s under 
t h e s e a l t e r n a t i v e s . A l t e r n a t i v e s 16C-1 and 16D-1 do not r e l y 
on m e c h a n i c a l systems and would n ot o v e r f l o w due t o power and 
mechanical f a i l u r e or op e r a t o r e r r o r . 
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Flood P r o t e c t i o n A n a l y s i s . None of the propose d f a c i l i t i e s 
under any a l t e r n a t i v e are l o c a t e d i n the 100-year f l o o d p l a i n . 

P u b l i c A c c e p t a b i l i t y . P u b l i c a c c e p t a b i l i t y o f the Hunte r s 
P o i n t a l t e r n a t i v e s w i l l l i k e l y hinge on the short-term c o n s t r u c t i o n 
impacts of each a l t e r n a t i v e . The long-term impacts, other than 
c o s t , are i n s i g n i f i c a n t s i n c e a l l f a c i l i t i e s w i l l be underground 
i n p u b l i c p r o p e r t y with the excep t i o n of the Hunters Po i n t Pump 
S t a t i o n . However, du r i n g c o n s t r u c t i o n , there w i l l be temporary 
v i s u a l l y d i s r u p t i v e s i g h t s during i n - s t r e e t c o n s t r u c t i o n and a t 
the s i t e s of r e s e r v o i r s , pump s t a t i o n s , o r tunnel p o r t a l s . 

The f a c i l i t i e s i n c l u d e d i n the f i n a l a l t e r n a t i v e s are expected 
to operate very q u i e t l y f o r the d u r a t i o n of t h e i r s e r v i c e l i f e . 
During c o n s t r u c t i o n , i t i s expected t h a t n o i s e and v i b r a t i o n w i l l 
be g e n e r a t e d by v e h i c l e s , p i l e d r i v e r s , e x c a v a t i o n equipment, 
compressors, e t c . T h i s noise w i l l be l i m i t e d t o the a c t i v e working 
area which w i l l move along the route of c o n s t r u c t i o n i n the case 
o f i n - s t r e e t f a c i l i t i e s . I t i s a n t i c i p a t e d t h a t c o n s t r u c t i o n 
a c t i v i t i e s w i l l be l i m i t e d t o no more than 12 hours per day. 

D e s i g n c r i t e r i a f o r a l l a l t e r n a t i v e s r e q u i r e t h a t no odo r s 
s h a l l be e m i t t e d d u r i n g o p e r a t i o n o f the f a c i l i t i e s . D u r i n g 
c o n s t r u c t i o n , d u s t and e x h a u s t fumes w i l l be e m i t t e d f r o m 
c o n s t r u c t i o n equipment. 
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CHAPTER 4 

SUMMARY COMPARISON OF ALTERNATIVES 

T h i s c h a p t e r p r e s e n t s a com p a r i s o n of the S o u t h e a s t B a y s i d e 
P r o j e c t a l t e r n a t i v e s on t h e b a s i s o f c o s t , e n v i r o n m e n t a l , and 
soc i o e c o n o m i c f a c t o r s . The c o m parison r e s u l t s i n a recommendation 
o f the a p p a r e n t b e s t a l t e r n a t i v e f o r the Sunnydale-Yosemite and 
Hunters P o i n t f a c i l i t i e s . C h a p t e r 5 d e s c r i b e s the a p p arent b e s t 
a l t e r n a t i v e s i n d e t a i l . 

EVALUATION PROCEDURE 

The e v a l u a t i o n procedure used t o compare the f i n a l a l t e r n a t i v e s 
c o n s i s t s o f r a n k i n g each a l t e r n a t i v e a g a i n s t a s e t o f e v a l u a t i o n 
f a c t o r s . T h e s e f a c t o r s c o n s i s t o f c o s t , e n e r g y c o n s u m p t i o n , 
l a n d r e q u i r e m e n t s , t r a f f i c i m p a c t s , f l e x i b i l i t y , r e l i a b i l i t y , 
i m p l e m e n t a b i l i t y , and p u b l i c a c c e p t a b i l i t y . 

Recommendation of the a p p a r e n t b e s t a l t e r n a t i v e based on any 
one f a c t o r may l e a d t o a d o p t i o n o f an un a c c e p t a b l e a l t e r n a t i v e . 
For example, the l e a s t e x p e n s i v e a l t e r n a t i v e may be e n v i r o n m e n t a l l y 
u n a c c e p t a b l e ; l i k e w i s e , the most e n v i r o n m e n t a l l y sound a l t e r n a t i v e 
may be to o e x p e n s i v e t o implement. T h e r e f o r e , th e importance o f 
each f a c t o r must be c o n s i d e r e d . T h i s p r o c e d u r e i n v o l v e s t h e 
comparison o f a s e r i e s o f t r a d e - o f f s between the advantages and 
d i s a d v a n t a g e s o f each a l t e r n a t i v e a g a i n s t t h o s e o f t h e o t h e r 
a l t e r n a t i v e s . Thus, the s e l e c t i o n o f t h e apparent b e s t a l t e r n a t i v e 
p r o j e c t i s b a s e d on t r a d e - o f f c o n s i d e r a t i o n s w h i c h p l a c e s t h e 
p r e f e r r e d a l t e r n a t i v e o v e r t h o s e o f f e r i n g l e s s a d v a n t a g e s o r 
g r e a t e r d i s a d v a n t a g e s i n a m a j o r i t y o f c a s e s . 

NO PROJECT ALTERNATIVE 

The no p r o j e c t a l t e r n a t i v e would e n t a i l c o n s t r u c t i n g no new 
f a c i l i t i e s and s i m p l y r e t a i n i n g t h e e x i s t i n g sewer system. Under 
t h e no p r o j e c t a l t e r n a t i v e , t h e a v e r a g e number o f wet w e a t h e r 
o v e r f l o w s f o r the a r e a south o f t h e F e r r y B u i l d i n g would remain a t 
the p r e s e n t l e v e l o f a p p r o x i m a t e l y 46 pe r y e a r , and the N a t i o n a l 
P o l l u t a n t D i s c h a r g e E l i m i n a t i o n System (NPDES) p e r m i t r e q u i r e m e n t s 
c a l l i n g f o r a r e d u c t i o n o f o v e r f l o w s t o 1 per y e a r would not be 
a c h i e v e d . V i o l a t i o n o f p e r m i t r e q u i r e m e n t s would p r o b a b l y l e a d t o 
enforcement a c t i o n by the R e g i o n a l Water Q u a l i t y C o n t r o l Board 
which c o u l d i n c l u d e a sewer c o n n e c t i o n ban, which e s s e n t i a l l y i s 
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e q u i v a l e n t t o a b u i l d i n g b a n , and f i n e s up t o $10,000 o r more 
p e r d ay. I n a d d i t i o n , t h e n o - p r o j e c t a l t e r n a t i v e i s t o t a l l y 
i n c o n s i s t e n t w i t h the C i t y ' s commitment t o improve water q u a l i t y o f 
San F r a n c i s c o Bay and t h e P a c i f i c Ocean as e x p r e s s e d i n t h e 
C l e a n Water Program M a s t e r P l a n . T h i s commitment i s e v i d e n c e d by 
s e v e r a l v o t e s o f t h e C i t y ' s e l e c t o r a t e , numerous a c t i o n s by the 
San F r a n c i s c o Board o f S u p e r v i s o r s , and the v e r y e x i s t e n c e o f the 
C l e a n Water Program. T h e r e f o r e , the n o - p r o j e c t a l t e r n a t i v e i s 
deemed u n a c c e p t a b l e and w i l l not be c o n s i d e r e d f u r t h e r . 

SUNNYDALE-YOSEMITE TRANSPORT/STORAGE FACILITY 

T a b l e 4-1 p r e s e n t s t h e r a n k i n g o f t h e S u n n y d a l e - Y o s e m i t e 
a l t e r n a t i v e s a g a i n s t the e v a l u a t i o n f a c t o r s . 

C o st 

A comparison o f the monetary c o s t s f o r the a l t e r n a t i v e s , based 
on e s t i m a t e s d e v e l o p e d i n Chapter 3, i s p r e s e n t e d i n Ta b l e 4-2. 
F e d e r a l g u i d e l i n e s r e q u i r e t h a t the comparison be based on p r e s e n t 
w o r t h o r e q u i v a l e n t annual c o s t . The p r e s e n t worth c o s t s v a r y 
f r o m a lo w o f $88.2 m i l l i o n f o r A l t e r n a t i v e 2A t o a h i g h o f 
$121.9 m i l l i o n f o r A l t e r n a t i v e 3B. 

Energy Consumption 

Energy r e q u i r e m e n t s f o r pumping v a r y from a low of 0.59 m i l l i o n 
k i l o w a t t hours (kwhr) p e r y e a r f o r A l t e r n a t i v e 3B t o 1.0 m i l l i o n 
k w hr p e r y e a r f o r A l t e r n a t i v e l C - 1 . A d d i t i o n a l e n e r g y w i l l 
be consumed f o r pumping a t t h e C r o s s t o w n Pump S t a t i o n ; t h e s e 
r e q u i r e m e n t s are c o n s i d e r e d i n the Crosstown P r o j e c t Report f o r the 
B a y s i d e F a c i l i t i e s P l a n n i n g P r o j e c t . 

Land Requirements 

A l l Sunnydale-Yosemite a l t e r n a t i v e s , e x c e p t 3B, r e q u i r e the 
a c q u i s i t i o n o f p r i v a t e p r o p e r t y . The p r o p o s e d s i t e s f o r t h e 
a l t e r n a t i v e s a r e shown on F i g u r e 3-5. A l t e r n a t i v e s 2A-1 and 2A-2 
are ranked b e s t under t h i s f a c t o r because Sunnydale s i t e S-2 i s the 
o n l y p r i v a t e p r o p e r t y t h a t would have t o be a c q u i r e d ; Yosemite 
S i t e Y-5 i s C i t y p r o p e r t y . A l t e r n a t i v e s 1C-1 and 2A would r e q u i r e 
the a c q u i s i t i o n o f Yosemite S i t e Y-2 as w e l l as Sunnydale S i t e S-2. 
A l t h o u g h A l t e r n a t i v e 3B would n o t r e q u i r e t h e a c q u i s i t i o n o f 
p r i v a t e p r o p e r t y f o r a r e s e r v o i r o r pump s t a t i o n s i t e , i t would 
r e q u i r e the a c q u i s i t i o n of easements from 106 p r o p e r t y owners on 
20 b l o c k s i n o r d e r t o c o n s t r u c t the t u n n e l . The need t o n e g o t i a t e 
agreements w i t h so many p r o p e r t y owners i s a g r e a t e r d e t r i m e n t t o 
A l t e r n a t i v e 3B than the need t o a c q u i r e one o r two s i t e s i s t o 
o t h e r a l t e r n a t i v e s . A l t e r n a t i v e 3B-1 would r e q u i r e the a c q u i s i t i o n 
o f b oth Sunnydale S i t e S-2 and the easements f o r the t u n n e l . 
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Table 4-1 Ranking of Sunnydale-Yosemite Transport/Storage Facility 
Alternatives 

Evaluation f a c t o r 
A l t e r n a t i v e s 

Evaluation f a c t o r 
1C-1 2A 2A-1 2A-2 3B 3B-1 

Present worth cost 3 1 2 4 6 5 

Energy consumption 5 4 3 3 1 2 

Land requirements 2 2 1 1 3 4 

T r a f f i c impacts 5 1 2 3 4 1 

F l e x i b i l i t y 1 1 1 1 2 2 

R e l i a b i l i t y 4 3 3 5 2 1 

Implementability 3 4 1 1 6 5 

Public a c c e p t a b i l i t y 6 3 1 2 5 4 

Table 4-2 Estimated Cost Comparison of Sunnydale-Yosemite Transport/Storage 
Facility Alternatives 

Alternative 
Contract 

cost 

Land-

cost 

Total 
c a p i t a l 
cost 

Annual operation and 
maintenance cost Total 

present 
worth 

Equivalent 
annual 
cost 

Rank Alternative 
Contract 

cost 

Land-

cost 

Total 
c a p i t a l 
cost Labor 

materials 
Energy Total 

Total 
present 
worth 

Equivalent 
annual 
cost 

Rank 

1C-1 73.5 1.89 104.4 0.267 0.096 0.363 100.1 9.54 3 

2A 64.3 2.42 92.1 0.252 0.065 0.317 88.2 8.40 1 

2A-1 67.8 2.24 96.8 0.242 0.065 0.307 92.2 8.79 2 

2A-2 75.6 2.24 107.7 0.256 0.065 0.321 102.7 9.79 4 

3B 93.2 0.14 130.1 0.108 0.03 0.138 121.9 11.6 6 

3B-1 79.8 1.87 113.2 0.160 0.03 0. 190 106.4 10. 1 5 
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T r a f f i c Impacts 

T a b l e 4-3 p r e s e n t s t h e r e s u l t s o f t h e t r a f f i c i mpacts a n a l y s i s 
d i s c u s s e d i n Chapter 3 and p r e s e n t e d i n T a b l e 3-18. The d a t a on 
i n - s t r e e t c o n s t r u c t i o n t r a f f i c impact from Table 3-18 a r e t o t a l e d 
f o r p r e s e n t a t i o n i n T a b l e 4-3. P a r k i n g and acc e s s impact d a t a 
ar e s i m i l a r l y t r e a t e d . The r a n k i n g s f o r each o f the f o u r i m p a c t s 
i n T a b l e 4-3 are used t o d e t e r m i n e the t r a f f i c i mpacts r a n k i n g s o f 
the a l t e r n a t i v e s . The r e s u l t s r e v e a l t h a t A l t e r n a t i v e s 3B-1 and 2A 
would o f f e r the l e a s t t r a f f i c i mpact, w h i l e A l t e r n a t i v e 1C-1 would 
c r e a t e t h e most s e r i o u s t r a f f i c i m p a c t s . 

F l e x i b i l i t y 

A l t e r n a t i v e s 1C-1, 2A, 2A-1, and 2A-2 would be more f l e x i b l e 
t h a n A l t e r n a t i v e s 3B and 3B-1 b e c a u s e t h e S u n n y d a l e / Y o s e m i t e 
f a c i l i t i e s would s t i l l be u s a b l e i f the major downstream f a c i l i t i e s 
i n I s l a i s Creek a r e not c o n s t r u c t e d . In a d d i t i o n , the r a t e o f 
t r a n s p o r t i n g wet w e a t h e r f l o w s o u t t h e Y o s e m i t e and S u n n y d a l e 
b a s i n s c o u l d be i n c r e a s e d by adding more pumping c a p a c i t y under 
A l t e r n a t i v e s 1C-1, 2A, 2A-1, and 2A-2. T h i s mode o f o p e r a t i o n , 
however, would r e q u i r e some downstream c o n s t r u c t i o n f o r r e l i e f . 

R e l i a b i l i t y 

A l t e r n a t i v e s 3B and 3B-1 would be more r e l i a b l e t h a n the o t h e r 
a l t e r n a t i v e s i n case o f power f a i l u r e because they r e l y on g r a v i t y 
f l o w and do n o t i n c l u d e pump s t a t i o n s . T h i s assumes t h a t t h e 
Crosstown Pump S t a t i o n w i l l have standby power. 

An e v a l u a t i o n o f r e l i a b i l i t y a l s o i n c l u d e s c o n s i d e r a t i o n 
o f t h e b y p a s s and f l o o d p r o t e c t i o n a n a l y s e s . B y p a s s i n g t h e 
S u n n y d a l e f a c i l i t i e s w o u l d be p o s s i b l e t h r o u g h t h e e x i s t i n g 
Sunnydale I n t e r c e p t o r d u r i n g heavy storms under a l l a l t e r n a t i v e s . 
In the Yosemite a r e a , t h e e x i s t i n g o u t f a l l s a r e r e t a i n e d under 
A l t e r n a t i v e s 2A-2, 3B, and 3B-1, so b y p a s s i n g t h e p r o p o s e d 
f a c i l i t i e s through these o u t f a l l s would be p o s s i b l e d u r i n g heavy 
s t o r m s . Pump s t a t i o n s and r e s e r v o i r s a t low e l e v a t i o n s would be 
de s i g n e d f o r p r o t e c t i o n a g a i n s t l o c a l f l o o d i n g which c o u l d o c c u r 
d u r i n g h e a v y s t o r m s , so t h e r e w o u l d be l i t t l e d i f f e r e n c e i n 
f l o o d i n g hazard among the a l t e r n a t i v e s . 

T h e r e w o u l d be l i t t l e d i f f e r e n c e among t h e a l t e r n a t i v e s i n 
t h e c a s e o f a m a j o r e a r t h q u a k e s i n c e most o f t h e f a c i l i t i e s 
under any a l t e r n a t i v e would be l o c a t e d below ground and would be 
r e l a t i v e l y s a f e . 

I n r a n k i n g t h e a l t e r n a t i v e s f o r r e l i a b i l i t y , p r e f e r e n c e i s 
g i v e n t o t h e g r a v i t y f l o w a l t e r n a t i v e s ( 3B and 3B-1) b e c a u s e 
t h e i r r e l a t i v e immunity t o power outages i s more i m p o r t a n t than the 

C A L D W E L L - G O N Z A L E Z - K E N N E D Y -TUDOR 
A JOINT VENTURE 



4-5 

Table 4-3 Comparison of Traffic Impacts for Sunnydale-Yosemite 
Transport/Storage Facility Alternatives 

Peak truck travel 
In-street 

cons truct ion 
Parking impact Access impact 

Alternative Alternative 
Miles/day Ranking Days Ranking Spaces Ranking Days Ranking 

1C-1 766 6 1,002 4 200 5 1,051 4 

TA 590 5 570 1 190 3 618 1 

2A-1 573 4 753 3 190 3 806 2 

2A-2 405 2 1,033 5 150 1 1,225 6 

3B 416 3 1,036 6 154 2 1,205 5 

3B-1 373 1 736 2 ' 194 4 885 3 
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p o t e n t i a l t o b y p a s s t h e p r o p o s e d f a c i l i t i e s . The n o n g r a v i t y 
a l t e r n a t i v e s a r e ranked on t h e b a s i s o f number o f p o t e n t i a l bypass 
l o c a t i o n s . 

I m p l e m e n t a b i l i t y 

A l t e r n a t i v e s 2A-1 and 2A-2 w o u l d be e a s i e r t o im p l e m e n t 
because Sunnydale S i t e S-2 i s the o n l y p r o p e r t y t h a t needs t o be 
a c q u i r e d and p e r m i t s a r e r e q u i r e d f r o m n i n e a g e n c i e s . The 
o t h e r a l t e r n a t i v e s r e q u i r e p e r m i t s from t e n a g e n c i e s . P e r m i t 
r e q u i r e m e n t s a r e p r e s e n t e d i n Table 3-20. A l t e r n a t i v e 2A r e q u i r e s 
t h e a c q u i s i t i o n o f Y o s e m i t e S i t e Y-2 a s w e l l a s S i t e S-2. 
A l t e r n a t i v e s 3B and 3B-1 would be h a r d e r t o implement because of 
the need t o a c q u i r e easements f o r the t u n n e l . A l t e r n a t i v e 3B would 
be the h a r d e s t t o o b t a i n because p e r m i s s i o n from the C i t y P a r k s and 
R e c r e a t i o n Department would be r e q u i r e d f o r the p i p e l i n e through 
the C a n d l e s t i c k Stadium p a r k i n g l o t . 

P u b l i c A c c e p t a b i l i t y 

A l t e r n a t i v e 2A-1 would be the most a c c e p t a b l e a l t e r n a t i v e t o 
the p u b l i c . I n the Yosemite a r e a , S i t e Y-5 i s u t i l i z e d f o r the 
pump s t a t i o n and r e s e r v o i r . T h i s s i t e i s l o c a t e d n o r t h o f the 
proposed CPSRA i n an a r e a o f i n d u s t r i a l b u i l d i n g s and vac a n t l o t s . 
P r o p e r a r c h i t e c t u r a l t r e a t m e n t and l a n d s c a p i n g would make t h i s 
f a c i l i t y an a t t r a c t i v e v i s u a l improvement t o the a r e a . A l t h o u g h 
c o n s t r u c t i o n i m p a c t s w o u l d be s i g n i f i c a n t on C a r r o l l Avenue, 
I n g a l l s S t r e e t and Thomas Avenue, o t h e r a l t e r n a t i v e s would i n v o l v e 
s i m i l a r l e v e l s o f d i s r u p t i o n on o t h e r s t r e e t s . There would be o n l y 
m i n o r c o n s t r u c t i o n w i t h i n t h e CPSRA, and t h e t h r e e e x i s t i n g 
o v e r f l o w s t r u c t u r e s w ould be e l i m i n a t e d from t h e S o u t h B a s i n 
C a n a l . 

A l t e r n a t i v e 2A-2 has s e v e r a l c h a r a c t e r i s t i c s s i m i l a r t o 
A l t e r n a t i v e 2A-1 which would make A l t e r n a t i v e 2A-2 a c c e p t a b l e t o 
the p u b l i c . The Yosemite S i t e Y-5 n o r t h o f the CPSRA i s u t i l i z e d 
f o r a pump s t a t i o n . C o n s t r u c t i o n i m p a c t s on l o c a l s t r e e t s would be 
more s e v e r e b e c a u s e i n - l i n e t r a n s p o r t / s t o r a g e f a c i l i t i e s a r e 
proposed f o r more s t r e e t s . The t h r e e e x i s t i n g o v e r f l o w s t r u c t u r e s 
would remain w i t h i n the South B a s i n Canal a f t e r m o d i f i c a t i o n . 

A l t e r n a t i v e 2A has t h e d i s a d v a n t a g e o f u t i l i z i n g Y o s e m i t e 
S i t e Y-2 f o r a pump s t a t i o n and r e s e r v o i r . T h i s s i t e i s l o c a t e d 
a c r o s s t h e s t r e e t from a Redevelopment Agency h o u s i n g p r o j e c t , and 
p u b l i c o p p o s i t i o n i s e x p e c t e d i f t h i s s i t e i s p r o p o s e d f o r a 
w a s t e w a t e r f a c i l i t y no m a t t e r how w e l l i t i s a r c h i t e c t u r a l l y 
t r e a t e d o r l a n d s c a p e d . C o n s t r u c t i o n i m p a c t s on l o c a l s t r e e t s would 
be s i g n i f i c a n t . Under A l t e r n a t i v e 2A, major p i p e l i n e s would be 
i n s t a l l e d a c r o s s the South B a s i n Canal through the CPSRA. Al t h o u g h 
t h e t h r e e e x i s t i n g o v e r f l o w s t r u c t u r e s w i t h i n t h e S o u t h B a s i n 
C anal a re e l i m i n a t e d , a new r e s e r v o i r o v e r f l o w s t r u c t u r e would be 
p r o v i d e d t o d i s c h a r g e t o the c a n a l . 
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P u b l i c a c c e p t a b i l i t y o f A l t e r n a t i v e 3B-1 would be l e s s than 
f a v o r a b l e because o f the t u n n e l . People would be concerned about 
h a v i n g the t u n n e l l o c a t e d a t r e l a t i v e l y s h a l l o w d e p t h s below t h e i r 
homes and b u s i n e s s e s even t h o u g h no d a n g e r w o u l d e x i s t d u r i n g 
c o n s t r u c t i o n o r o p e r a t i o n . C o n s t r u c t i o n impacts a t the t u n n e l 
p o r t a l s would be se v e r e because t r u c k t r a f f i c would be c o n c e n t r a t e d 
a t these l o c a t i o n s . The p u b l i c would be concerned about t r u c k 
t r a f f i c a l o n g T h i r d S t r e e t , a m a j o r , busy s t r e e t . The s o u t h 
p o r t a l o f t h e t u n n e l i s l o c a t e d n e a r t h e S o u t h e a s t M e d i c a l 
F a c i l i t y which may r e s u l t i n p u b l i c o p p o s i t i o n . C o n s t r u c t i o n o f 
i n - l i n e t r a n s p o r t / s t o r a g e f a c i l i t i e s would impact l o c a l s t r e e t s , 
p a r t i c u l a r l y J e n n i n g s S t r e e t and A r m s t r o n g A v e n u e . A m a j o r 
p i p e l i n e would be c o n s t r u c t e d a c r o s s the South B a s i n C a n a l w i t h i n 
the CPSRA, and two o f t h e e x i s t i n g o v e r f l o w s t r u c t u r e s a t the c a n a l 
would be r e t a i n e d . 

L i k e A l t e r n a t i v e 3B-1, A l t e r n a t i v e 3B a l s o i n c l u d e s t h e 
t u n n e l a n d , t h e r e f o r e , has t h e same d i s a d v a n t a g e s . However, 
A l t e r n a t i v e 3B has more i n - l i n e t r a n s p o r t / s t o r a g e elements which 
w o u l d r e s u l t i n g r e a t e r a d v e r s e i m p a c t s d u r i n g c o n s t r u c t i o n . 
Underwood and Thomas Avenues and Gilman and F e t c h S t r e e t s are t h e 
a d d i t i o n a l s t r e e t s most a f f e c t e d . A l t e r n a t i v e 3B a l s o i n c l u d e s a 
major p i p e l i n e t h r ough the p a r k i n g l o t o f C a n d l e s t i c k Stadium which 
w o u l d be u n p o p u l a r i f the c o n s t r u c t i o n were t o i n t e r f e r e w i t h 
p a r k i n g on game d a y s . 

A l t e r n a t i v e 1C-1 would r e c e i v e t h e l e a s t amount o f p u b l i c 
s u p p o r t because of the impact o f the c o n s t r u c t i o n o f p i p e l i n e s 
t h r o ugh the V i s i t a c i o n V a l l e y and P o r t o l a r e s i d e n t i a l d i s t r i c t s . 
T h i s a l t e r n a t i v e i s t h e o n l y one t h a t d i r e c t l y i m p a c t s t h e s e 
n e i g h b o r h o o d s . I n a d d i t i o n , A l t e r n a t i v e 1C-1 w o u l d u t i l i z e 
S i t e Y-2 a c r o s s from the ho u s i n g p r o j e c t . T h i s a l t e r n a t i v e a l s o 
i n c l u d e s major p i p e l i n e s which would c r o s s the South B a s i n Canal 
w i t h i n the CPSRA. The t h r e e e x i s t i n g o v e r f l o w s t o the c a n a l would 
be e l i m i n a t e d b u t a new r e s e r v o i r o v e r f l o w s t r u c t u r e w o u l d be 
p r o v i d e d t o d i s c h a r g e t o the c a n a l . 

Recommended Apparent Best A l t e r n a t i v e 

T a b l e 4-1 r e v e a l s t h a t A l t e r n a t i v e 2A-1 i s t h e recommended 
a p p a r e n t b e s t a l t e r n a t i v e . A l t h o u g h i t does n o t p o s s e s s t h e 
l o w e s t p r e s e n t worth c o s t , i t i s o n l y 4 p e r c e n t more ex p e n s i v e 
t h a n A l t e r n a t i v e 2A, t h e l e a s t c o s t l y a l t e r n a t i v e . However, 
A l t e r n a t i v e 2A-1 i s s i g n i f i c a n t l y more a c c e p t a b l e t o the p u b l i c 
t h a n A l t e r n a t i v e 2A, p r i n c i p a l l y because the Yosemite r e s e r v o i r and 
pump s t a t i o n a r e l o c a t e d on S i t e Y-5 away from the h o u s i n g p r o j e c t . 
In a d d i t i o n , t h e r e i s o n l y minor c o n s t r u c t i o n o f f a c i l i t i e s w i t h i n 
t h e CPSRA under A l t e r n a t i v e 2A-1. 

A l t e r n a t i v e 2A-1 i s the e a s i e s t a l t e r n a t i v e t o implement and i s 
s i g n i f i c a n t l y e a s i e r t o implement t h a n A l t e r n a t i v e 2A, p r i n c i p a l l y 
b e c a u s e o n l y one r e s e r v o i r s i t e on p r i v a t e p r o p e r t y must be 
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a c q u i r e d and fewer p e r m i t s are needed. A l t h o u g h A l t e r n a t i v e 2A 
wo u l d i n v o l v e l e s s t r a f f i c i m p a c t s d u r i n g c o n s t r u c t i o n , t h e 
b e n e f i t s a s s o c i a t e d w i t h A l t e r n a t i v e 2A-1 more than o f f s e t the 
g r e a t e r s h o r t - t e r m a d v e r s e t r a f f i c i m p a c t s and t h e 4 p e r c e n t 
d i f f e r e n c e i n c o s t o v e r A l t e r n a t i v e 2A. The two a l t e r n a t i v e s a r e 
e q u a l l y ranked i n f l e x i b i l t i y and r e l i a b i l i t y , w h i l e A l t e r n a t i v e 
2A-1 i s ranked s l i g h t l y b e t t e r i n energy consumption. 

A l t e r n a t i v e 1C-1 i s s i g n i f i c a n t l y l e s s d e s i r a b l e t h a n 
A l t e r n a t i v e 2A-1. A l t e r n a t i v e 1C-1 would c o s t more on a p r e s e n t 
w o r t h b a s i s , consume more energy, r e q u i r e more p r i v a t e p r o p e r t y , 
and be l e s s r e l i a b l e . The t r a f f i c i m p a c t s d u r i n g c o n s t r u c t i o n a re 
the most severe under A l t e r n a t i v e 1C-1 because of i t s impact on 
the V i s i t a c i o n V a l l e y and P o r t o l a d i s t r i c t s i n a d d i t i o n to o t h e r 
a r e a s . A l t e r n a t i v e 1C-1 i s more d i f f i c u l t t o i m p l e m e n t t h a n 
A l t e r n a t i v e 2A-1 due t o t h e need t o a c q u i r e two s i t e s f r om 
p r i v a t e p r o p e r t y owners and more c o n s t r u c t i o n w i t h i n the CPSRA. 
A l t e r n a t i v e 1C-1 i s the l e a s t a c c e p t a b l e t o the p u b l i c . 

A l t e r n a t i v e 2A-2 i s n o t s e l e c t e d a s t h e a p p a r e n t b e s t 
a l t e r n a t i v e o v e r A l t e r n a t i v e 2A-1 b e c a u s e A l t e r n a t i v e 2A-2 
w o u l d c o s t more on a p r e s e n t w o r t h b a s i s , w o u l d r e s u l t i n 
g r e a t e r t r a f f i c i mpacts d u r i n g c o n s t r u c t i o n , and would have l o w e r 
r e l i a b i l i t y . P u b l i c a c c e p t a b i l i t y f o r A l t e r n a t i v e 2A-2 would be 
l e s s than A l t e r n a t i v e 2A-1 because i t i n v o l v e s a d d i t i o n a l t r a f f i c 
i m p a c t s d u r i n g c o n s t r u c t i o n . 

A l t e r n a t i v e 3B i s t h e l e a s t a t t r a c t i v e a l t e r n a t i v e . I t i s 
t h e most e x p e n s i v e a l t e r n a t i v e on a p r e s e n t w o r t h b a s i s . I t 
po s s e s s e s s i g n i f i c a n t easement a c q u i s i t i o n problems due t o the 
t u n n e l , and i t w o u l d cause s i g n i f i c a n t t r a f f i c i m p a c t s d u r i n g 
c o n s t r u c t i o n . I t w o u l d be d i f f i c u l t t o imp l e m e n t b e c a u s e i t 
r e q u i r e s t h e t u n n e l and t h e p i p e l i n e t h r o u g h t h e C a n d l e s t i c k 
Stadium p a r k i n g l o t . The p u b l i c would be r a t h e r u n r e c e p t i v e to 
t h i s a l t e r n a t i v e . 

A l t e r n a t i v e 3B-1 i s not an a t t r a c t i v e a l t e r n a t i v e f o r many 
o f the same reasons as A l t e r n a t i v e 3B. A l t e r n a t i v e 3B-1 r e q u i r e s 
a c q u i s i t i o n o f a r e s e r v o i r s i t e i n t h e S u n n y d a l e a r e a as w e l l 
a s e a s e m e n t s a l o n g t h e t u n n e l r o u t e . I t i s r a t e d l o w on 
i m p l e m e n t a b i l i t y and p u b l i c a c c e p t a b i l i t y . 
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HUNTERS POINT TRANSPORT/STORAGE FACILITY 

Table 4-4 p r e s e n t s the r a n k i n g o f the Hunters P o i n t a l t e r n a ­
t i v e s a g a i n s t the e v a l u a t i o n f a c t o r s . 

C o s t 

A comparison o f the monetary c o s t s f o r the a l t e r n a t i v e s , based 
on e s t i m a t e s d e v e l o p e d i n Chapter 3, i s p r e s e n t e d i n Ta b l e 4-5. 
F e d e r a l g u i d e l i n e s r e q u i r e t h a t the com p a r i s o n be based on p r e s e n t 
w o r t h o r e q u i v a l e n t annual c o s t . The p r e s e n t worth c o s t s v a r y 
from a low of $3.43 m i l l i o n f o r A l t e r n a t i v e 16C-1 t o a h i g h o f 
$4.74 m i l l i o n f o r A l t e r n a t i v e 16B-1. 

Energy Consumption 

Energy r e q u i r e m e n t s f o r pumping v a r y from none f o r A l t e r n a ­
t i v e 16D-1 t o 6 9 , 0 0 0 k w h r p e r y e a r f o r A l t e r n a t i v e 1 6 B - 1 . 
A l t e r n a t i v e 16C-1 would consume 40,000 kwhr p e r y e a r , w h i l e A l t e r ­
n a t i v e s 16E-1 and 16A-1 would consume 63,000 and 64,000 thousand 
kwhr p e r y e a r , r e s p e c t i v e l y . A d d i t i o n a l energy w i l l be consumed 
f o r pumping a t t h e C r o s s t o w n Pump S t a t i o n ; t h e s e r e q u i r e m e n t s 
a r e c o n s i d e r e d i n the Crosstown P r o j e c t Report f o r the B a y s i d e 
F a c i l i t i e s P l a n n i n g P r o j e c t . 

Land Pequirements 

None of the Hunters P o i n t a l t e r n a t i v e s r e q u i r e the a c q u i s i t i o n 
o f p r i v a t e p r o p e r t y , a l t h o u g h easements must be a c q u i r e d f o r the 
3 9 - i n c h - d i a m e t e r s e w e r i n A l t e r n a t i v e 16C-1 and t h e t u n n e l i n 
A l t e r n a t i v e 16D-1. O t h e r w i s e a l l t h e f a c i l i t i e s i n a l l t h e 
a l t e r n a t i v e s would be c o n s t r u c t e d i n the r i g h t s - o f - w a y o f p u b l i c 
s t r e e t s . A l t e r n a t i v e 16C-1 would r e q u i r e t h e a c q u i s i t i o n o f a 
s i n g l e easement from PGandE. A l t e r n a t i v e 16D-1 would r e q u i r e t h e 
a c q u i s i t i o n o f easements from s e v e r a l p r o p e r t y owners i n o r d e r t o 
c o n s t r u c t the t u n n e l . The need t o a c q u i r e a l l these easements i s a 
d e t r i m e n t t o A l t e r n a t i v e 16D-1. 

T r a f f i c Impacts 

T a b l e 4-6 p r e s e n t s the r e s u l t s o f t h e t r a f f i c impact a n a l y s i s 
d i s c u s s e d i n C h a p t e r 3 and p r e s e n t e d i n Table 3-32. The d a t a on 
i n - s t r e e t c o n s t r u c t i o n t r a f f i c impact from Table 3-32 are t o t a l e d 
f o r p r e s e n t a t i o n i n Table 4-6. P a r k i n g and access impact d a t a 
a r e s i m i l a r l y t r e a t e d . The r a n k i n g s f o r each o f the f o u r i m p a c t s 
a r e u s e d t o d e t e r m i n e t h e t r a f f i c i m p a c t s r a n k i n g s o f t h e 
a l t e r n a t i v e s . The r e s u l t s r e v e a l t h a t A l t e r n a t i v e 16C-1 would 
o f f e r the l e a s t t r a f f i c i m p a c t s , w h i l e A l t e r n a t i v e 16E-1 would 
c r e a t e the most s e r i o u s t r a f f i c i m p a c t s . 
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Table 4-4 Ranking of Hunters Point Transport/Storage Facility Alternatives 

Evaluation 
Alternat ive s 

factor 
16A-1 16B-1 16C-1 16D-1 16E-1 

Present worth cost 4 5 1 2 3 

Energy consumption 4 5 2 1 3 

Land requirements 1 1 3 2 1 

T r a f f i c impacts 2 3 1 3 4 

F l e x i b i l i t y 3 3 1 2 4 

R e l i a b i l i t y 3 3 2 1 4 

Implementability 1 1 2 3 1 

Public a c c e p t a b i l i t y 2 3 1 5 4 

Table 4-5 Estimated Cost Comparison of Hunters Point Transport/Storage 
Facility Alternatives 

Alternative 
Contract 

cost 
Land 

cost 

Total 
c a p i t a l 
cost 

Annual operation and 
maintenance cost Total 

present 
worth 

Equivalent 
annual 
cost 

Rank Alternative 
Contract 

cost 
Land 

cost 

Total 
c a p i t a l 
cost Labor 

materials 
Energy Total 

Total 
present 
worth 

Equivalent 
annual 
cost 

Rank 

16A-1 3.36 0.0 4.46 0.046 0.004 0.050 4.58 0.437 4 

16B-1 3.48 0.0 4.62 0.044 0.004 0.048 4.74 0.451 5 

16C-1 2.56 0.050 3.45 0.030 0.003 0.033 3.43 0.327 1 

16D-1 3.03 0.022 4.04 0.010 0.0 0.010 3.81 0.363 2 

16E-1 3.21 0.0 4.26 0.050 0.005 0.055 4.39 0.419 3 

Table 4-6 Comparison of Traffic Impacts for Hunters Point Transport/Storage 
Facility Alternatives 

Alternative 

Peak truck tr a v e l 
In-street 

construction 
Parking impact Access impact 

Alternative 
Miles/day Ranking Days Ranking Spaces Ranking Days Ranking 

16A-1 282 5 48 1 90 2 48 1 

16B-1 168 3 101 4 60 1 101 4 

16C-1 102 1 87 3 60 1 87 3 

16D-1 126 2 116 5 107 3 59 2 

16E-1 254 4 59 2 90 2 116 5 
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F l e x i b i l i t y 

A l t e r n a t i v e 16C-1 w o u l d p r o v i d e t h e g r e a t e s t f l e x i b i l i t y 
because t h e s t o r a g e s i t e s proposed under o t h e r a l t e r n a t i v e s would 
s t i l l be a v a i l a b l e f o r f u t u r e use i n m e e t i n g more s t r i n g e n t 
d i s c h a r g e r e q u i r e m e n t s . A l t e r n a t i v e 16D-1 would o f f e r the same 
adv a n t a g e ; however, A l t e r n a t i v e 16D-1 would u t i l i z e 25 p e r c e n t o f 
th e c a p a c i t y o f t h e e x i s t i n g H u n t e r s P o i n t t u n n e l w h i c h w o u l d 
r e q u i r e t h e c o n s t r u c t i o n o f a d d i t i o n a l s t o r a g e i n the Yosemite 
a r e a . A l t e r n a t i v e s 16A-1 and 16B-1 would use one s t o r a g e s i t e , 
b u t t h e s i t e used i n t h e companion a l t e r n a t i v e w o u l d s t i l l be 
a v a i l a b l e . A l t e r n a t i v e 16E-1 would be the l e a s t f l e x i b l e a l t e r n a ­
t i v e because i t would use one s t o r a g e s i t e , and i t would not p e r m i t 
any f u t u r e i n c r e a s e i n the c a p a c i t y o f the e x i s t i n g Hunters P o i n t 
Pump S t a t i o n , which i s p o s s i b l e under the o t h e r a l t e r n a t i v e s . 

R e l i a b i l i t y 

A l t e r n a t i v e 16D-1 w o u l d o f f e r t h e most r e l i a b i l i t y b e c a u s e 
i t i s a g r a v i t y system t h a t i s immune t o l o c a l power f a i l u r e s and 
equipment m a l f u n c t i o n . A l l a l t e r n a t i v e s would be a f f e c t e d by a 
power outage a t the Crosstown Pump S t a t i o n . A l t e r n a t i v e 16C-1 
would be the next most r e l i a b l e a l t e r n a t i v e because g r a v i t y f l o w i s 
p r o v i d e d f o r wet weather f l o w ; d r y weather f l o w would be pumped as 
i t p r e s e n t l y i s . A l t e r n a t i v e s 16A-1 and 16B-1 w o u l d i n v o l v e 
pumping b o t h d r y and wet weather f l o w s . A l t e r n a t i v e 16E-1 would 
p r o v i d e t h e l e a s t r e l i a b i l i t y because both d r y and wet weather 
f l o w s would be pumped, and the s m a l l s t o r a g e r e s e r v o i r would p l a c e 
g r e a t e r r e l i a n c e on pumping. 

An e v a l u a t i o n of r e l i a b i l i t y a l s o i n c l u d e s c o n s i d e r a t i o n o f 
the bypass and f l o o d p r o t e c t i o n a n a l y s e s . B y p a s s i n g the s t o r a g e 
f a c i l i t i e s u n d e r any o f t h e a l t e r n a t i v e s w o u l d be i m p o s s i b l e . 
None o f the f a c i l i t i e s under any a l t e r n a t i v e are l o c a t e d w i t h i n 
the 100-year f l o o d p l a i n ; t h e r e f o r e , they would not be s u b j e c t t o 
f l o o d i n g . 

I m p l e m e n t a b i l i t y 

A l t e r n a t i v e s 16A-1, 16B-1, and 16E-1 would be easy t o implement 
b e c a u s e no p r i v a t e l a n d o r easeme n t s w o u l d be r e q u i r e d . An 
easement from P a c i f i c Gas and E l e c t r i c Company would be r e q u i r e d 
f o r the g r a v i t y sewer a d j a c e n t t o Hunters P o i n t B o u l e v a r d under 
A l t e r n a t i v e 16C-1. A l t e r n a t i v e 16D-1 would be the most d i f f i c u l t 
a l t e r n a t i v e t o implement because i t would r e q u i r e easements from 
the p r o p e r t y owners a l o n g t h e t u n n e l a l i g n m e n t . A p e r m i t from t h e 
Bay C o n s e r v a t i o n and Development Commission may be r e q u i r e d f o r any 
o f t h e a l t e r n a t i v e s . 
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P u b l i c A c c e p t a b i l i t y 

S h o r t - t e r m c o n s t r u c t i o n i m p a c t s w i l l i n f l u e n c e t h e p u b l i c 
a c ceptance o f t h e Hunters P o i n t a l t e r n a t i v e s . There w i l l be no new 
aboveground f a c i l i t i e s w i t h t he e x c e p t i o n of the e x p a n s i o n t o the 
e x i s t i n g H u n t e r s P o i n t Pump S t a t i o n under A l t e r n a t i v e 16E-1. The 
e v a l u a t i o n o f t r a f f i c i m p a c t s , p r e v i o u s l y d i s c u s s e d , i n c l u d e s 
c o n s i d e r a t i o n o f peak t r u c k t r a v e l a l o n g C i t y s t r e e t s , the days of 
c o n s t r u c t i o n i n the s t r e e t s , and the number o f p a r k i n g p l a c e s and 
a c c e s s e s t o h o u s e s and b u s i n e s s e s w h i c h a r e a f f e c t e d be each 
a l t e r n a t i v e . Thus, the e v a l u a t i o n o f t r a f f i c i mpacts a l s o p r o v i d e s 
a measure o f the p u b l i c a c c e p t a b i l i t y of those a l t e r n a t i v e s t h a t 
o n l y p o s s e s s s h o r t - t e r m c o n s t r u c t i o n i m p a c t s . T h e r e f o r e , A l t e r n a ­
t i v e s 16A-1, 16B-1, and 16C-1 a r e ranked the same under p u b l i c 
a c c e p t a b i l i t y as they are f o r t r a f f i c i m p a c t s . A l t e r n a t i v e 16E-1 
would be l e s s a c c e p t a b l e b ecause, i n a d d i t i o n t o the s h o r t - t e r m 
c o n s t r u c t i o n i m p a c t s , , t h e a l t e r n a t i v e f e a t u r e s an ab o v e g r o u n d 
e x p a n s i o n of the e x i s t i n g H u n t e r s P o i n t Pump S t a t i o n . The t u n n e l 
would make A l t e r n a t i v e 16D-1 the l e a s t a c c e p t a b l e because people 
would be concerned about h a v i n g a t u n n e l c o n s t r u c t e d under t h e i r 
homes even though no danger o r nu i s a n c e would e x i s t . C o n s t r u c t i o n 
impacts would be c o n c e n t r a t e d a l o n g the proposed g r a v i t y sewers and 
a t the t u n n e l p o r t a l under A l t e r n a t i v e 16D-1. 

A l l t h e a l t e r n a t i v e s a r e c o m p a t i b l e w i t h a d j a c e n t l a n d 
use b e c a u s e t h e r e w o u l d be no a b o v e g r o u n d f a c i l i t i e s w i t h t h e 
e x c e p t i o n of the pump s t a t i o n e x p a n s i o n under A l t e r n a t i v e 16E-1 on 
a s i t e a l r e a d y used f o r a wastew a t e r f a c i l i t y . 

Recommended Apparent Best A l t e r n a t i v e 

Table 4-4 r e v e a l s t h a t A l t e r n a t i v e 16C-1 i s the recommended 
apparent b e s t a l t e r n a t i v e . I t has the l o w e s t p r e s e n t worth c o s t 
and i s r a n k e d b e s t under l a n d r e q u i r e m e n t s , t r a f f i c i m p a c t s , 
f l e x i b i l i t y and p u b l i c a c c e p t a b i l i t y . I t ranks w e l l under energy 
c o n s u m p t i o n , r e l i a b i l i t y , a n d i m p l e m e n t a b i l i t y . I t i s l i k e l y 
t h a t P a c i f i c Gas and E l e c t r i c Company would g r a n t the easement 
n e c e s s a r y t o c o n s t r u c t the g r a v i t y sewer i n t h e i r r i g h t - o f - w a y . I f 
so , the o n l y major concern about A l t e r n a t i v e 16C-1 i s the 20- t o 
3 0 - f o o t - d e e p t r e n c h e s r e q u i r e d f o r s e v e r a l h u n d r e d f e e t a l o n g 
Hunters P o i n t B o u l e v a r d . The deep t r e n c h e s a l o n g Hunters P o i n t 
B o u l e v a r d a r e n o t s i g n i f i c a n t e n o u g h t o recommend a g a i n s t 
A l t e r n a t i v e 16C-1 as the ap p a r e n t b e s t a l t e r n a t i v e . 

Compared t o A l t e r n a t i v e 16C-1, A l t e r n a t i v e 16A-1 w o u l d be 
34 p e r c e n t more e x p e n s i v e on a p r e s e n t w o r t h b a s i s , consume 
more energy, have g r e a t e r t r a f f i c i m p a c t s , and be l e s s f l e x i b l e , 
r e l i a b l e and a c c e p t a b l e t o the p u b l i c . A l t e r n a t i v e 16B-1 would 
be 38 p e r c e n t more e x p e n s i v e , have s i g n i f i c a n t t r a f f i c i m p a c t s , and 
be l e s s f l e x i b l e , r e l i a b l e , o r a c c e p t a b l e t o t h e p u b l i c t h a n 
A l t e r n a t i v e 16C-1. 
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C o m p a r e d t o t h e r e c o m m e n d e d a p p a r e n t b e s t a l t e r n a t i v e , 
A l t e r n a t i v e 16D-1 would be 11 p e r c e n t more e x p e n s i v e , have g r e a t e r 
t r a f f i c i m p a c t s , and be l e s s f l e x i b l e . Because A l t e r n a t i v e 16D-1 
i s a c o m p l e t e g r a v i t y s y s t e m , i t w o u l d consume no e n e r g y and 
would be more r e l i a b l e . However, A l t e r n a t i v e 16D-1 would r e q u i r e 
easements from p r o p e r t y owners f o r the t u n n e l , and t h e r e f o r e , would 
have g r e a t e r l a n d r e q u i r e m e n t s and be more d i f f i c u l t t o implement. 
A l t e r n a t i v e 16E-1 would be 28 p e r c e n t more e x p e n s i v e on a p r e s e n t 
worth b a s i s , consume more en e r g y , have g r e a t e r t r a f f i c i m p a c t s , and 
be l e s s f l e x i b l e , r e l i a b l e , and a c c e p t a b l e t o the p u b l i c than the 
recommended a p p a r e n t b e s t a l t e r n a t i v e . 
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CHAPTER 5 

APPARENT BEST ALTERNATIVE PROJECT 

The a p p a r e n t b e s t a l t e r n a t i v e S o u t h e a s t B a y s i d e P r o j e c t 
c o n s i s t s of a covered r e s e r v o i r and t r a n s p o r t s t r u c t u r e i n the 
Sunnydale area; l a r g e t r a n s p o r t s t r u c t u r e s , a covered r e s e r v o i r , 
and a pump s t a t i o n i n the Yosemite area; l a r g e sewers downstream o f 
the e x i s t i n g Hunters Point sewer t u n n e l ; and a system o f sewers i n 
the Hunters Point area. The apparent best a l t e r n a t i v e f o r each 
e l e m e n t i s d e s c r i b e d i n t h i s c h a p t e r . A l l o f the S o u t h e a s t 
Bayside P r o j e c t f a c i l i t i e s w i l l be constru c t e d i n Stage I I , and no 
a d d i t i o n a l f a c i l i t i e s w i l l be r e q u i r e d f o r Stage I I I of Master P l a n 
implementat i o n . 

SUNNYDALE-YOSEMITE TRANSPORT/STORAGE FACILITY 

The a p p a r e n t b e s t a l t e r n a t i v e f o r the Su n n y d a l e - Y o s e m i t e 
T r a n s p o r t / S t o r a g e F a c i l i t y i s A l t e r n a t i v e 2A-1. The f e a t u r e s 
o f t h i s a l t e r n a t i v e are shown on Fi g u r e s 5-1, 5-2, and 5-3. A 
p r o f i l e o f A l t e r n a t i v e 2A-1 i s presented on Figure 5-4. In the 
f o l l o w i n g d e s c r i p t i o n of the proposed f a c i l i t i e s , the wet weather 
flow system i s de s c r i b e d f i r s t , f ollowed by a d e s c r i p t i o n of the 
dr y weather flow system. 

Wet Weather Flow System 

Pumping r a t e s and f a c i l i t y s i z e s a r e based upon i n i t i a t i n g 
maximum withdrawal from I s l a i s Creek storage w i t h i n 1 hour from 
t h e commencement of a storm. In the Sunnydale a r e a , shown on 
Fi g u r e 5-1, the f a c i l i t i e s c o n s i s t of a 1 0 - m i l l i o n - g a l l o n covered 
r e s e r v o i r and s e v e r a l t r a n s p o r t sewers. The r e s e r v o i r i s l o c a t e d 
on a s i t e p r e s e n t l y owned by the Ceco Cor p o r a t i o n and used f o r 
s t o r i n g and f a b r i c a t i n g b u i l d i n g m a t e r i a l s . The r e s e r v o i r i s 
l o c a t e d near the e x i s t i n g 78-inch-diameter Sunnydale i n t e r c e p t o r 
sewer t h a t t r a n s p o r t s combined sewer storm flow to the bay. 

Under the apparent best a l t e r n a t i v e , combined sewer storm flow 
f o l l o w s i t s present route down the e x i s t i n g Sunnydale i n t e r c e p t o r 
t o the new c o n t r o l s t r u c t u r e l o c a t e d a t the e x i s t i n g o v e r f l o w 
p o i n t . In t h i s c o n t r o l s t r u c t u r e , a c l o s e d gate prevents d i s c h a r g e 
t o the bay, and approximately 20 m i l l i o n g a l l o n s per day (mgd) 
flows i n t o an e x i s t i n g 2-foot 6-inch by 3-foot 9-inch sewer i n 
Harney Way. This sewer i s connected by means of a new 36- and 
66-inch sewer to the e x i s t i n g C a n d l e s t i c k sewer tu n n e l . When the 
c a p a c i t y o f the s m a l l sewer i s r e a c h e d , f l o w backs up i n the 
78-inch i n t e r c e p t o r u n t i l i t overflows a weir i n t o the new 60-inch 
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sewer on Alana Way. Flow from the e x i s t i n g Blanken Avenue sewer i s 
i n t e r c e p t e d e a s t of U.S. 101 and i s a l s o t r a n s p o r t e d through the 
Alana Way sewer. Wet weather flow i n the Alana Way sewer combines 
with flow i n the 36-inch l i n e on Harney Way and i s conveyed t o the 
C a n d l e s t i c k t u n n e l through the new 66-inch sewer. 

When t h e c a p a c i t y o f t h e C a n d l e s t i c k t u n n e l i s r e a c h e d , 
flow backs up i n the 78-inch i n t e r c e p t o r to the c o n t r o l s t r u c t u r e 
a t Tunnel Avenue and passes i n t o the covered r e s e r v o i r through a 
10-foot-wide by 10-foot-deep t r a n s p o r t s t r u c t u r e . The r e s e r v o i r i s 
s i z e d to r e t a i n the combined sewer storm flow r e s u l t i n g from a 
st o r m w i t h a 1-year r e c u r r e n c e i n t e r v a l . Storms w i t h l a r g e r 
volumes of flow w i l l f i l l the r e s e r v o i r and cause i t t o overflow. 
When t h i s o c c u r s , a gate i n the Tunnel Avenue c o n t r o l s t r u c t u r e 
c l o s e s , d i v e r t i n g a l l combined sewer storm f l o w t h r o u g h the 
r e s e r v o i r . A t the same t i m e , t he g a t e opens i n the c o n t r o l 
s t r u c t u r e at the e x i s t i n g o v e r f l o w l o c a t i o n . The overflow from the 
r e s e r v o i r r e t u r n s t o the e x i s t i n g 78-inch sewer by means of the new 
double 8-foot-wide by 6-foot 6-inch-deep box t r a n s p o r t s t r u c t u r e , 
flows down the 78-inch sewer, and overflows t o the bay. Thus, a l l 
overflows t o the bay occur from a f u l l storage f a c i l i t y . D e t a i l s 
of the i n l e t and o u t l e t s t r u c t u r e s f o r the r e s e r v o i r 
are i n c l u d e d on F i g u r e s 5-5 and 5-6. 

Fig u r e 5-2 shows the l o c a t i o n of the proposed sewers, t r a n s p o r t 
s t r u c t u r e s , r e s e r v o i r , and pump s t a t i o n i n the Yosemit e a r e a . 
Combined sewer storm flow from the Yosemite area i s conveyed t o a 
7 . 5 - m i l l i o n - g a l l o n covered r e s e r v o i r l o c a t e d at a s i t e at Thomas 
Avenue and G r i f f i t h S t r e e t which i s c u r r e n t l y owned by the C i t y . 
T h i s s i t e i s a d j a c e n t t o , b u t o u t s i d e , t he b o u n d a r i e s o f the 
proposed C a n d l e s t i c k P o i n t S t a t e R e c r e a t i o n Area. At the adjacent 
pump s t a t i o n , Sunnydale and Yosemite wet weather flows are pumped 
t o the e x i s t i n g Hunters P o i n t sewer t u n n e l . 

Wet weather flow from F i t c h S t r e e t i s i n t e r c e p t e d and c a r r i e d 
by an 8 4-inch sewer on C a r r o l Avenue t o combine with wet weather 
f l o w from I n g a l l s S t r e e t a t the j u n c t i o n box l o c a t e d a t the 
C a r r o l - I n g a l l s i n t e r s e c t i o n . A 1 0 - f o o t - w i d e by 1 1 - f o o t - d e e p 
box c o n d u i t on I n g a l l s S t r e e t conveys wet weather f l o w n o r t h 
where i t i n t e r c e p t s wet weather flow from B a n c r o f t and Yosemite 
Avenues. A f t e r the Yosemite Avenue i n t e r s e c t i o n , the box s t r u c t u r e 
i s i n c r e a s e d t o a 2 0 - f o o t - w i d e by 1 4 - f o o t - d e e p c o n d u i t t o 
accommodate the inc r e a s e d flow. T h i s s t r u c t u r e continues t o the 
eas t on Thomas Avenue t o the r e s e r v o i r s i t e . 

Wet weather flow from the C a n d l e s t i c k tunnel i s conveyed to 
the proposed Yosemite Pump S t a t i o n by a 66-inch conduit followed 
by a 6 - f o o t - w i d e by 4 - f o o t - d e e p box s t r u c t u r e as shown on 
Fig u r e 5-2. Because the h y d r a u l i c grade l i n e of the Sunnydale 
wet weather flow i s approximately 8 f e e t lower than that of the 
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Yosemite wet weather flow, the compartment c a r r y i n g the Sunnydale 
wet weather flow i s co n s t r u c t e d underneath the box conduit c a r r y i n g 
the Yosemite flow. A s e c t i o n d e p i c t i n g the double box s t r u c t u r e i s 
shown on Figure 5-4. As the combined sewer storm flow from the 
Sunnydale b a s i n reaches the pump s t a t i o n , i t i s immediately pumped 
to the Hunters P o i n t tunnel through the 66-inch force main. The 
Yosemite wet weather flow i s pumped through the same f o r c e main at 
a v a r i a b l e r a t e which depends upon the r a t e of the Sunnydale flow. 
Sunnydale wet weather flow i s always pumped i n preference to the 
Yosemite flow because i t cannot flow i n t o storage by g r a v i t y . I f 
the Sunnydale flow has not reached the pump s t a t i o n , up to 120 mgd 
(the c a p a c i t y of the Hunters P o i n t tunnel) can be pumped from the 
Yosemite b a s i n . By keeping the wet weather from the two basins 
separated, and p r e f e r e n t i a l l y pumping the Sunnydale wet weather 
flow, the Yosemite wet weather flow can be sto r e d to a much hi g h e r 
e l e v a t i o n . 

The Hunters P o i n t tunnel i s s l i g h t l y surcharged i n order to 
p r o v i d e g r a v i t y t r a n s p o r t f o r the Sunnyda l e and Yos e m i t e wet 
weather flow i n t o the I s l a i s Creek a r e a . As a r e s u l t , a new gate 
on the e x i s t i n g g r a v i t y sewer a t the upstream tunnel p o r t a l c l o s e s 
when the wet weather pumps begin to operate to avoid f l o o d i n g i n 
the area of S h a f t e r Avenue and G r i f f i t h S t r e e t . When the gate 
c l o s e s , flow i n the e x i s t i n g l i n e backs up and i s d i v e r t e d t o the 
Yosemite Pump S t a t i o n . Yosemite wet weather flow i n excess o f t h a t 
b e i n g pumped t h r o u g h the Hu n t e r s P o i n t t u n n e l f l o w s i n t o the 
covered r e s e r v o i r . The r e s e r v o i r i s s i z e d t o r e t a i n the flow from 
a s t o r m w i t h a 1-year r e c u r r e n c e i n t e r v a l w i t h o u t c a u s i n g an 
over f l o w to the bay. Storms with volumes of flow g r e a t e r than the 
1-year event w i l l f i l l the r e s e r v o i r and overflow i n t o the bay 
through a new double 10-foot-wide by 9-foot-deep overflow s t r u c t u r e 
on S h a f t e r Avenue extended. However, the new overflow s t r u c t u r e 
w i l l be c o n s t r u c t e d o n l y i f e x p e r i e n c e p r o v e s t h a t the t h r e e 
e x i s t i n g overflows are incapable of s e r v i n g as overflows f o r the 
r e s e r v o i r . 

The f a c i l i t i e s i n t h e Evan s A v e n u e a r e a a r e shown on 
Fi g u r e 5-3. A c o n t r o l s t r u c t u r e l o c a t e d a t the downstream end of 
the Hunters Point tunnel separates the flow i n t o two streams. The 
e x i s t i n g 48-inch-diameter sewer conveys 10 mgd to the Southeast 
Water P o l l u t i o n C o n t r o l P l a n t (WPCP). The r e m a i n i n g 110 mgd 
flows through a new 78-inch p i p e l i n e on F a i r f a x Avenue. At the 
i n t e r s e c t i o n of F a i r f a x Avenue and Mendell S t r e e t s , a d d i t i o n a l 
wet weather flow from an e x i s t i n g i n t e r c e p t o r i n Newhall S t r e e t i s 
added at a j u n c t i o n box, and the sewer diameter i s inc r e a s e d to 
90 inches. The flow i s tran s p o r t e d to the I s l a i s Creek South Side 
O u t f a l l s C o n s o l i d a t i o n through the 90-inch p i p e l i n e along F a i r f a x 
Avenue, Newhall S t r e e t , Evans Avenue, T h i r d S t r e e t , and Cu s t e r 
Avenue. To avoid e x i s t i n g f a c i l i t i e s , the 90-inch p i p e l i n e drops 
6.6 f e e t b e f o r e e n t e r i n g t h e I s l a i s Creek South S i d e O u t f a l l s 
C o n s o l i d a t i o n as shown on Figu r e 5-4. A s l o p i n g c o n c r e t e f i l l 
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s e c t i o n w i l l be i n s t a l l e d t o r a i s e the i n v e r t of the I s l a i s Creek 
South Side O u t f a l l s C o n s o l i d a t i o n approximately 4 f e e t i n or d e r to 
match the i n v e r t of the proposed t r a n s p o r t / s t o r a g e f a c i l i t i e s a t 
the i n t e r s e c t i o n of Davidson Avenue and Selby S t r e e t . Combined 
sewer storm flow i s t r a n s p o r t e d t o the Crosstown Pump S t a t i o n by 
means of the I s l a i s Creek Transport/Storage F a c i l i t y d e s c r i b e d i n 
the Crosstown P r o j e c t Report. 

Dry Weather Flow System 

Dry weather flow i n the Sunnydale area bypasses the Sunnydale 
R e s e r v o i r and f o l l o w s i t s e x i s t i n g route through the C a n d l e s t i c k 
t u n n e l and i n t o the Yosemit e b a s i n . The 4 - f o o t by 6 - f o o t box 
s t r u c t u r e i n I n g a l l s S t r e e t w i l l have a r o u n d e d b o t t o m t o 
accommodate dry weather flow as shown on Fi g u r e 5-4. The Sunnydale 
d r y weather f l o w and the Yosemite d r y weather f l o w from t he 
e x i s t i n g I n g a l l s S t r e e t sewer and the new C a r r o l l Avenue sewer are 
i n t e r c e p t e d and c a r r i e d i n the 4-foot by 6-foot box to the Yosemite 
Pump S t a t i o n . Dry weather flow i s l i f t e d at the Yosemite Pump 
S t a t i o n through a new 2 0 - i n c h f o r c e main t o a w e i r a t S h a f t e r 
Avenue . and G r i f f i t h S t r e e t and then flows by g r a v i t y through the 
Hunters P o i n t tunnel to the Southeast WPCP. The major p o r t i o n of 
the Yosemite dry weather flow f o l l o w s i t s present g r a v i t y route 
through the S h a f t e r S t r e e t sewer to the Hunters P o i n t tunnel and 
the Southeast WPCP. The remainder of the Yosemite dry weather flow 
goes t o the new Yosemite Pump S t a t i o n where i t i s pumped to the 
Hunters P o i n t Tunnel. 

Sunnydale and Yosemite R e s e r v o i r s 

The Sunnydale and Yosemite covered r e s e r v o i r s 
s i m i l a r . Both i n v o l v e b a s i n s i n s e r i e s which 
r a t e s . D e w a t e r i n g , c l e a n i n g , o d o r c o n t r o l , 
f a c i l i t i e s are provided f o r both r e s e r v o i r s . 

Sunnydale R e s e r v o i r . The Sunnydale R e s e r v o i r s i t e i s l o c a t e d 
a t the i n t e r s e c t i o n of Tunnel and V i s i t a c i o n Avenues. V i s i t a c i o n 
Avenue i s not used as a p u b l i c s t r e e t but serves as a driveway i n t o 
the Ceco C o r p o r a t i o n p r o p e r t y . Figure 5-5 shows a s i t e p l a n and 
c r o s s s e c t i o n s of the r e s e r v o i r . As i n d i c a t e d , the top of the 
Sunnydale R e s e r v o i r i s l e v e l with the ground e l e v a t i o n . The odor 
c o n t r o l and v e n t i l a t i o n b u i l d i n g and the dewatering pump s t a t i o n 
s u p e r s t r u c t u r e are aboveground. 

F i g u r e 5-6 shows a d e t a i l e d p l a n and c r o s s s e c t i o n s o f t h e 
Sunnydale R e s e r v o i r . Combined sewer storm flow enters through the 
i n f l u e n t box s t r u c t u r e d i r e c t l y t o the f i r s t b a s i n . B a s i n 1 
ov e r f l o w s i n t o b a s i n 2 over a weir between the two bas i n s . The 
ba s i n s continue t o f i l l u n t i l the in f l o w ceases o r u n t i l the water 
s u r f a c e reaches the overflow weir e l e v a t i o n . I f flow i s g r e a t e r 

are c o n c e p t u a l l y 
r e t a i n peak flow 
and v e n t i l a t i o n 
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than the 1-year event, s e t t l e d combined sewer storm flow w i l l pass 
o v e r a w e i r i n t o the o v e r f l o w c h a n n e l , t h r o u g h the d o u b l e box 
ov e r f l o w s t r u c t u r e , and i n t o the e x i s t i n g Sunnydale I n t e r c e p t o r . 

A f t e r a storm e v e n t , t he top 6 f e e t o f r e s e r v o i r d e p t h i s 
dewatered f i r s t by g r a v i t y . Below t h i s depth, v a r i a b l e - s p e e d pumps 
a r e used t o l i f t f l o w a t a r a t e o f 60 mgd i n t o the do u b l e box 
ov e r f l o w s t r u c t u r e . 

Sunnydale R e s e r v o i r f l u s h water i s sto r e d i n the f l u s h water 
channel as i n d i c a t e d on F i g u r e 5-6. Fo l l o w i n g a storm, f l u s h water 
i s r e l e a s e d i n t o the storage basins by gates and flows i n t o the 
drainage channel where i t i s l i f t e d t o the overflow s t r u c t u r e by 
the dewatering pumps. F l u s h water c o n t a i n i n g resuspended s o l i d s 
flows by g r a v i t y to the proposed Yosemite Pump S t a t i o n through the 
dr y weather flow r o u t e . Requirements o f the f l u s h i n g system a r e 
d i s c u s s e d i n a subsequent s e c t i o n on s o l i d s t r a n s p o r t . 

The odor c o n t r o l and v e n t i l a t i o n b u i l d i n g shown on Fi g u r e 5-6 
houses a c t i v a t e d carbon u n i t s and v e n t i l a t i o n fans. The d e t a i l s 
o f t h e od o r c o n t r o l and v e n t i l a t i o n u n i t s a r e d i s c u s s e d i n a 
subsequent s e c t i o n on odor c o n t r o l . 

F i g u r e 5-7 i s an a r c h i t e c t u r a l s k e t c h o f t h e S u n n y d a l e 
R e s e r v o i r s i t e . The r e s e r v o i r c o u l d be l i n e d w i t h t r e e s and 
c o v e r e d w i t h a t h i n l a y e r o f s o i l f o r a lawn o r ground c o v e r . 
T h i s type of landscaping would l e s s e n the v i s u a l impact on the 
r e s i d e n t i a l area which o v e r l o o k s the s i t e . R e i n f o r c i n g the roo f 
f o r l i g h t i n d u s t r i a l use i s a l s o f e a s i b l e f o r t h i s s i t e . The 
d e w a t e r i n g pump s t a t i o n and the odor c o n t r o l and v e n t i l a t i o n 
b u i l d i n g are r e l a t i v e l y s m a l l s t r u c t u r e s and w i l l be handled i n 
such a way as t o be v i s u a l l y c o m p a t i b l e w i t h the s u r r o u n d i n g 
a r e a . 

Yosemite R e s e r v o i r . The Yosemite R e s e r v o i r i s l o c a t e d between 
G r i f f i t h and F i t c h S t r e e t s and Sha f t e r and Underwood Avenues. The 
r e s e r v o i r s i t e i s the c o m b i n a t i o n o f b l o c k 4805 and the m a j o r 
p o r t i o n of block 4794. The northwestern corner of block 4794 i s 
p r i v a t e l y owned and p r e s e n t l y used f o r l i g h t m a n u f a c t u r i n g . 
F i g u r e 5-8 shows a s i t e p l a n and s e c t i o n s of the r e s e r v o i r . As 
i n d i c a t e d , the roof of the Yosemite R e s e r v o i r i s s l i g h t l y above the 
ground e l e v a t i o n . The odor c o n t r o l and v e n t i l a t i o n b u i l d i n g and 
pump s t a t i o n are aboveground s t r u c t u r e s . 

F i g u r e 5-9 shows a d e t a i l e d p l a n and c r o s s s e c t i o n s o f t h e 
Yosemite R e s e r v o i r . As p r e v i o u s l y mentioned, combined sewer storm 
flow t h a t exceeds the pumping r a t e through Hunters Point t u n n e l 
flows i n t o the r e s e r v o i r . Yosemite wet weather flow e n t e r s the 
r e s e r v o i r through the i n l e t channel which s t e e p l y slopes i n t o the 
f i r s t b a s i n . The basins are in t e r c o n n e c t e d by weirs, which p r o v i d e 
flow i n the d i r e c t i o n i n d i c a t e d on F i g u r e 5-9. The basins f i l l 
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u n t i l the i n f l o w ceases or u n t i l the water s u r f a c e reaches the 
over f l o w weir e l e v a t i o n . I f flow i s g r e a t e r than the 1-year event, 
s e t t l e d combined sewer storm flow w i l l pass over a b a f f l e d weir 
i n t o the overflow channel and through the overflow s t r u c t u r e on 
S h a f t e r S t r e e t . 

There are two wet w e l l s i n the Yosemite Pump S t a t i o n , one f o r 
the Yosemite b a s i n wet weather flow, and one f o r the Sunnydale 
b a s i n wet weather flow. Two 30-mgd wet weather pumps p r o v i d e a 
c a p a c i t y 60 mgd f o r the Sunnydale wet w e l l . There are three 40-mgd 
pumps p r o v i d i n g a t o t a l o f 120-mgd pumping c a p a c i t y f o r the 
Yosemite wet w e l l . Peak wet weather flow pumping i s l i m i t e d t o 
120 mgd, which may be pumped e n t i r e l y from the Yosemite sump or as 
a combination of flow from both the Sunnydale and the Yosemite wet 
w e l l s . Sunnydale wet weather flow i s pumped i n pr e f e r e n c e t o the 
Yosemite wet weather flow. 

The dry weather pumps do not operate during storm events. As 
combined sewer storm flow ceases, the Yosemite wet weather pumps 
draw flow from the r e s e r v o i r u n t i l i t i s completely dewatered. The 
r a t e of dewatering f o r the Yosemite R e s e r v o i r i s dependent upon the 
r a t e o f Sunnydale f l o w b e i n g pumped t h r o u g h the H u n t e r s P o i n t 
tunnel and v a r i e s between 60 and 120 mgd. 

The Yosemite R e s e r v o i r washdown system i s s i m i l a r t o that of 
the S u n n y d a l e R e s e r v o i r . F o l l o w i n g a storm, the w a l l s o f the 
r e s e r v o i r a r e washed u s i n g f i x e d s p r a y n o z z l e s , and c l e a n i n g 
water f l u s h e s the bottom of the storage b a s i n s . F l u s h water and 
resuspended s o l i d s flow i n t o the drainage channel, are pumped by 
dry weather pumps to the Hunters P o i n t t u n n e l , and flow to the 
Southeast WPCP. 

V e n t i l a t i o n f a n s a r e l o c a t e d w i t h i n the odor c o n t r o l and 
v e n t i l a t i o n b u i l d i n g shown on Figu r e 5-9. D e t a i l s of the u n i t s 
are d i s c u s s e d i n a subsequent s e c t i o n on odor c o n t r o l . 

As F i g u r e 5-10 suggests, the r e s e r v o i r and pump s t a t i o n could 
be a r c h i t e c t u r a l l y t r e a t e d i n o r d e r t o be c o m p a t i b l e w i t h t h e 
surrounding C a n d l e s t i c k Park S t a t e R e c r e a t i o n Area. Landscaping 
could serve as a b u f f e r area between the r e s e r v o i r and houses on 
the h i l l to the north and the adjacent park area. The r e s e r v o i r i s 
s l i g h t l y above the ground l e v e l , but a s o i l s u r f a c e c o u l d be 
provided i n order to cover the roof of the r e s e r v o i r with g r a s s . 
The pump s t a t i o n and odor c o n t r o l b u i l d i n g s could a l s o be t r e a t e d 
i n such a manner as to blend w i t h the surrounding park area 

C o n s t r u c t i o n Methods 

F i g u r e 5-11 shows a p l a n and g e o t e c h n i c a l p r o f i l e of the route 
of the apparent best a l t e r n a t i v e . A s u b s t a n t i a l l e n g t h of the 
route w i l l be excavated i n the s o f t bay mud. The route w i l l a l s o 
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have a p o r t i o n of hard rock e x c a v a t i o n , and the remaining l e n g t h 
w i l l be excavated i n g r a n u l a r m a t e r i a l s ( f i l l and bay s i d e sandy/ 
g r a v e l l y d e p o s i t s ) . E x c a v a t i o n f o r the r e s e r v o i r s w i l l i n v o l v e 
c l a y , s a n d y / g r a v e l l y d e p o s i t s , and hard rock. For more i n f o r m a t i o n 
on the geology of the area, r e f e r to the Bayside F a c i l i t i e s P l a n , 
F i n a l G e o t e c h n i c a l Report (Reference 9). 

Open E x c a v a t i o n s . Most o f the r o u t e f o r t h e a p p a r e n t b e s t 
a l t e r n a t i v e i s proposed t o be con s t r u c t e d by the open-cut method. 
I t i s expected t h a t e x c a v a t i o n of the f i l l and the s a n d y / g r a v e l l y 
d e p o s i t s w i l l be r e l a t i v e l y easy and can be done by co n v e n t i o n a l 
means unl e s s o b s t r u c t i o n s , such as p i l i n g , r u b b l e , o r o l d c o n c r e t e 
f o u n d a t i o n s , are encountered. The younger bay mud may r e q u i r e 
s p e c i a l h a n d l i n g d u r i n g e x c a v a t i o n and may be i n a d e q u a t e as 
a working s u r f a c e due t o i t s high moisture content and p l a s t i c i t y . 
I t may prove necessary t o overexcavate the bay mud and any o t h e r 
weak m a t e r i a l and r e p l a c e i t w i t h g r a n u l a r f i l l t o p r o v i d e an 
adequate working s u r f a c e . 

Most of the rock e x c a v a t i o n s are expected t o be i n graywacke, 
sandstone, greenstone, and c h e r t . Although the rock i n the g e n e r a l 
area i s weathered and f r a c t u r e d , massive graywacke or greenstone 
may be e n c o u n t e r e d which w i l l be hard t o e x c a v a t e . Thus, i n 
a d d i t i o n t o con v e n t i o n a l means, rock excavation may r e q u i r e use of 
heavy r i p p i n g o r jackhammering and p o s s i b l y d r i l l i n g and b l a s t i n g . 

I t w i l l not be p o s s i b l e t o use open-cut e x c a v a t i o n s w i t h 
s l o p i n g s i d e s because of the work area l i m i t a t i o n s at the ground 
s u r f a c e and e x i s t i n g u t i l i t i e s or improvements adjacent t o the 
a l i g n m e n t . Thus, t r e n c h s i d e s w i l l have t o be r e t a i n e d by a 
tem p o r a r y b r a c i n g system. The c h o i c e o f b r a c i n g system w i l l 
depend on the l o c a t i o n , depth o f excavation, s o i l and groundwater 
c o n d i t i o n s , adjacent u t i l i t i e s and s t r u c t u r e s , and a n t i c i p a t e d 
o b s t r u c t i o n s . 

Since most of the f i l l and sa n d y / g r a v e l l y d e p o s i t e x c a v a t i o n s 
w i l l be below the groundwater t a b l e , a p o s i t i v e dewatering system 
should accompany the ex c a v a t i o n i n order to ensure a dry working 
s u r f a c e and s a t i s f a c t o r y c o n s t r u c t i o n c o n d i t i o n s . 

The apparent best a l t e r n a t i v e i n c l u d e s p i p e l i n e s v a r y i n g i n 
diameter. Sheeting systems such as s t e e l sheet p i l i n g or s o l d i e r 
p i l e s and l a g g i n g w i l l probably be s u i t a b l e t o r e t a i n the t r e n c h 
s i d e s along the s o i l p o r t i o n s of the alignment. Sheeting may a l s o 
be used t o r e t a i n the trench w a l l s of the box t r a n s p o r t s t r u c t u r e s 
i n s o i l s . A p o s s i b l e a l t e r n a t i v e f o r the box s t r u c t u r e s may be 
c o n c r e t e w a l l s c o n s t r u c t e d by the s l u r r y t r e n c h method. The 
s l u r r y w a l l system minimizes dewatering problems, and the wal l can 
be used as a permanent w a l l as w e l l as f o r temporary support. Rock 
b o l t s with wire mesh or a s i m i l a r t i e - b a c k system w i l l probably be 
needed t o support cut s l o p e s i n rock during c o n s t r u c t i o n . 
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Foundation Support o f P i p e l i n e s and Box S t r u c t u r e s . The top of 
most of the t r a n s p o r t s t r u c t u r e s w i l l be about f i v e f e e t below the 
ground s u r f a c e . Depending on the he i g h t of the s t r u c t u r e and the 
subsu r f a c e g e o l o g i c p r o f i l e , the bottom could be e i t h e r i n rock o r 
s o i l . In g e n e r a l , the subsurface g e o l o g i c p r o f i l e c o n s i s t s of 
a r t i f i c i a l f i l l o v e r l y i n g y o u n ger bay mud, which i n t u r n i s 
u n d e r l a i n by bay s i d e s a n d y / g r a v e l l y d e p o s i t s , o l d e r bay mud, and 
bedrock o f the F r a n c i s c a n Formation. Groundwater i s t y p i c a l l y l e s s 
than 10 f e e t below the groundsurface along most of the proposed 
open cu t s e c t i o n s . 

B e a r i n g c a p a c i t y and s e t t l e m e n t s t u d i e s were c o n d u c t e d t o 
p r o v i d e a b a s i s f o r t h e p r e l i m i n a r y c h o i c e o f t h e t y p e o f 
fou n d a t i o n . The r e s u l t s i n d i c a t e t h a t the bay si d e s a n d y / g r a v e l l y 
d e p o s i t s , the o l d e r bay mud, and the bedrock m a t e r i a l s w i l l be 
c a p a b l e o f s u p p o r t i n g a l l o f the pro p o s e d s t r u c t u r e s w i t h o u t 
s p e c i a l treatment. However, the a r t i f i c i a l f i l l and younger bay 
mud w i l l not provide adequate support i n a l l circumstances. 

Due to the heterogeneous nature o f the a r t i f i c i a l f i l l , i t i s 
d i f f i c u l t to d e t e r m i n e i t s e n g i n e e r i n g c h a r a c t e r i s t i c s a t a l l 
l o c a t i o n s . F or p l a n n i n g p u r p o s e s , i t may be assumed t h a t the 
a r t i f i c i a l f i l l w i l l be c a p a b l e o f s u p p o r t i n g a l l o f the box 
s t r u c t u r e s and a l l p i p e l i n e s l e s s than 66 i n c h e s i n d i a m e t e r . 
P i p e l i n e s l e s s than 66 l i n e s i n diameter w i l l not impose loads 
exceeding the bearing c a p a c i t y of the a r t i f i c i a l f i l l . The box 
s t r u c u t r e s w i l l probably be adequately supported on a r t i f i c i a l 
f i l l s i n c e they d i s t r i b u t e the imposed load over a la r g e bearing 
s u r f a c e . However, f u r t h e r s t u d i e s must be made when more 
s u b s u r f a c e i n f o r m a t i o n and d e s i g n d e t a i l s become a v a i l a b l e . 
P i p e l i n e s l a r g e r t h a n 66 i n c h e s i n d i a m e t e r w i l l e x e r t l o a d s 
exceeding the allo w a b l e b e a r i n g c a p a c i t y of the a r t i f i c i a l f i l l 
s i n c e the imposed load i s not d i s t r i b u t e d over a la r g e bearing 
s u r f a c e . Where a r t i f i c i a l f i l l e x i s t s beneath these l a r g e diameter 
p i p e s , support may be provided by removal o f the a r t i f i c i a l f i l l 
and replacement with two to f i v e f e e t of w e l l compacted g r a n u l a r 
bedding, or by the use of a p i l e f o u n d a t i o n . 

The younger bay mud i s weak, c o m p r e s s i b l e , and has a r e l a t i v e l y 
low b e a r i n g c a p a c i t y . I t i s thus capable of supporting o n l y those 
s t r u c t u r e s which impose r e l a t i v e l y s m a l l l o a d s . F or p l a n n i n g 
purposes, i t may be assumed t h a t p i p e l i n e s with diameters l e s s 
than 42 inches w i l l not ex e r t e x c e s s i v e loads, and t h e r e f o r e w i l l 
not r e q u i r e s p e c i a l treatment. As with the a r t i f i c i a l f i l l , box 
s t r u c t u r e s w i l l probably be adequately supported, although f u r t h e r 
s t u d i e s must be made. P i p e l i n e s l a r g e r than 42 inches i n diameter 
w i l l r e q u i r e s p e c i a l treatment s i n c e they do not d i s t r i b u t e the 
imposed load over a la r g e bearing s u r f a c e . The p i p e l i n e s may be 
supported by e i t h e r p i l e foundations o r by placement of a two to 
f i v e f o o t t h i c k l a y e r of g r a n u l a r bedding t o d i s t r i b u t e the l o a d . 
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The r e s u l t s o f t h e s e t t l e m e n t s t u d y i n d i c a t e t h a t some 
c o n s o l i d a t i o n of the younger bay mud may occur i f the combined 
w e i g h t of the s t r u c t u r e , t h e b e d d i n g , and the t r e n c h b a c k f i l l 
i s l a r g e r than the weight of the excavated m a t e r i a l , o r i f the 
th i c k n e s s of a r t i f i c i a l f i l l or g r a n u l a r bedding m a t e r i a l beneath 
t h e s t r u c t u r e i s i n a d e q u a t e to d i s t r i b u t e t he imposed l o a d . 
Settlements may be reduced a p p r e c i a b l y by supporting the s t r u c t u r e 
on p i l e s , o r by using l i g h t w e i g h t b a c k f i l l and bedding aggregate 
( u n i t weight of 60 pounds per c u b i c f o o t ) to reduce the imposed 
p r e s s u r e on t h e younger bay mud t o the o r i g i n a l s o i l p r e s s u r e 
imposed by the excavated m a t e r i a l . U p l i f t pressure on the box 
s t r u c t u r e s , when empty, i s a problem which must be co n s i d e r e d . A 
p i l e or t h i c k mat foundation may be needed to r e s i s t the u p l i f t 
p r e s s u r e . 

R e s e r v o i r and Pump S t a t i o n E x c a v a t i o n and Foundation Support. 
F i g u r e s 5-12 and 5-13 show g e o t e c h n i c a l p r o f i l e s f o r the Sunnydale 
and Yosemite R e s e r v o i r s i t e s , r e s p e c t i v e l y . The borings d r i l l e d 
f o r the p r e l i m i n a r y g e o t e c h n i c a l i n v e s t i g a t i o n a r e shown on 
the f i g u r e s . T a b l e 5-1 summarizes the ground c o n d i t i o n s and 
g e o t e c h n i c a l recommendations a t the two s i t e s . The in f o r m a t i o n and 
recommendations on F i g u r e s 5-12 and 5-13 and i n T a b l e 5-1 a r e 
approximate and p r e l i m i n a r y i n nature and w i l l be r e f i n e d as more 
i n f o r m a t i o n about the ground c o n d i t i o n s and proposed c o n s t r u c t i o n 
methods becomes a v a i l a b l e . 

Energy Requirements 

The energy requirements of the apparent best a l t e r n a t i v e are 
presented i n Table 5-2. Annual dry weather energy consumption i s 
based on dry weather pumping onl y a t the proposed Yosemite Pump 
S t a t i o n . Annual wet weather energy consumption i n c l u d e s wet wether 
pumping, dewatering, odor c o n t r o l , and f l u s h i n g requirements a t 
both r e s e r v o i r s . Peak demand f o r dry weather pumping c o n s i s t s of a 
peak dry weather r a t e of 10 mgd and dry weather pumping a u x i l i a r y 
s e r v i c e s . The peak wet weather demand c o n s i s t s of wet weather 
pumping of 120 mgd from the Yosemite Pump S t a t i o n , dewatering a t 
60 mgd from the Sunnydale R e s e r v o i r , a u x i l i a r y s e r v i c e s , and odor 
c o n t r o l and c l e a n i n g systems. 

T r a f f i c C o n s i d e r a t i o n s 

When i n o p e r a t i o n , the Sunnydale and Yosemite R e s e r v o i r s w i l l 
be unmanned but w i l l be v i s i t e d o c c a s i o n a l l y by a ro v i n g o p e r a t i o n s 
and maintenance crew. T h e r e f o r e , t r a f f i c d i s r u p t i o n due t o 
o p e r a t i o n of the f a c i l i t i e s f o l l o w i n g c o n s t r u c t i o n w i l l be 
i n s i g n i f i c a n t . T r a f f i c impacts due to c o n s t r u c t i o n a c t i v i t i e s , 
however, w i l l be s i g n i f i c a n t . 

C o n s t r u c t i o n Impacts. In the Sunnydale b a s i n area, c o n s t r u c ­
t i o n w i l l take p l a c e along Tunnel Avenue and Alana Way. A t r a f f i c 
l a n e w i l l be maintained along the ea s t side of Tunnel Avenue t o 
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Table 5-1 Subsurface Conditions at the Apparent Best Alternative 
Sunnydale-Yosemite Reservoir Sites 

D e s c r i p t i o n 
S i t e l o c a t i o n 

D e s c r i p t i o n 
Sunnydale Yosemite 

Ground s u r f a c e e l e v a t i o n , 3 f t 
H i g h e s t p o i n t 
Lowest p o i n t 
A v e r a g e s u r f a c e e l e v a t i o n 

+50 
+13 
+2 3b 

+4 
+2 
+3 

O v e r b u r d e n d e p t h , f t 
Deep e s t p o i n t 
S h a l l o w e s t p o i n t 
A v e r a g e depth 
Type 

15 
0 
2 

G r a v e l l y sand, s i l t y sand, 
and s i l t y c l a y 

162 
15 

100 

16 f t g r a v e l l y sand, 20 f t 
s o f t c l a y , 65 f t sandy 
c l a y 

B edrock e l e v a t i o n , f t 
H i g h e s t p o i n t 
Lowest p o i n t 
A v e r a g e e l e v a t i o n 
Type 

+ 50 
0 

+22 
G r e e n s t o n e , c h e r t , and 

graywacke; a l l h i g h l y 
weathered and f r a c t u r e d 

-15 
-160 
-97 

Graywacke, h i g h l y weathered 
and f r a c t u r e d 

Groundwater e l e v a t i o n , f t +8 -3 

E x p e c t e d s t r u c t u r a l bottom 
e l e v a t i o n , f t -27 -25.5 

P o t e n t i a l problems U p l i f t , r o c k e x c a v a t i o n U p l i f t , d i f f i c u l t d e w a t e r i n g 

Rock e x c a v a t i o n method B l a s t i n g and/or r i p p i n g B l a s t i n g and/or r i p p i n g 

S u p p o r t r e q u i r e m e n t s S o i l : 2:1 c u t , o r s h e e t 
p i l e s , wales, and s t r u t s 
o r s o l d i e r p i l e s and 
l a g g i n g 

S o i l : s l u r r y w a l l , o r s h e e t 
p i l e s , wales, and s t r u t s 

Rock: rock b o l t s o r t i e 
back system 

Rock: r o c k b o l t s o r t i e 
back system 

P r o b a b l e f o u n d a t i o n type Mat Mat 

B e a r i n g c a p a c i t y , p s f S o i l : 2,000 
Rock: 30,000 

S o i l : 2,000 
Rock: 50,000 

E s t i m a t e d s e t t l e m e n t N e g l i g i b l e N e g l i g i b l e 

U p l i f t r e s i s t a n c e method T h i c k b a c k f i l l above 

s t r u c t u r e o r t h i c k mat 
f o u n d a t i o n o r f r i c t i o n 
p i l e s and/or r o c k 
a n c h o r s 

T h i c k b a c k f i l l above 
s t r u c t u r e o r t h i c k mat 
f o u n d a t i o n o r f r i c t i o n 
p i l e s and/or r o c k 
anchors 

P r o b a b l e d e w a t e r i n g system W e l l p o i n t s and sump 
pumps 

Deep w e l l s o r w e l l p o i n t s 
and sump pumps, m i n i m a l 
i f s l u r r y w a l l i s used 

G e o t e c h n i c a l r a t i n g Very good F a i r 

a A l l e l e v a t i o n s are r e f e r r e d t o San F r a n c i s c o C i t y Datum. 

^Average s u r f a c e e l e v a t i o n i s not the a r i t h m e t i c average of the e l e v a t i o n s o f the 
h i g h e s t and low e s t p o i n t s . More o f the s i t e a r e a i s c l o s e r i n e l e v a t i o n t o the 
l o w e s t p o i n t because of the s t e e p embankment on the n o r t h s i d e o f the s i t e . 
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Table 5-2 Energy Requirements for 
Apparent Best Alternative 
Sunnydale-Yosemite Transport/ 
Storage Facility 

Stage I I 
Power component and 

Stage I I I 

Annual e n e r g y c o n s u m p t i o n . 
kwhr/yr 

Dry weather pumping 200,000 
Wet weather pumping 90,000 
Odor c o n t r o l 260,000 
C l e a n i n g system 30,000 
A u x i l i a r y s e r v i c e s 80,000 

T o t a l 660,000 

Peak demand, kw 
Dry weather o p e r a t i o n s 91 
Wet weather o p e r a t i o n s 3 2,236 

Note: Wet weather o p e r a t i o n s i n c l u d e 
o dor c o n t r o l and f l u s h system e n e r g y 
demands. 
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permit a c c e s s to The Ceco C o r p o r a t i o n and Scavenger Road l e a d i n g to 
the scavenger o p e r a t i o n . T u n n e l Avenue may need t o be t e m p o r a r i l y 
widened t o the west to a l l o w d e t o u r i n g around the c o n s t r u c t i o n i n 
Tunnel Avenue. C o n s t r u c t i o n of the 66-inch p i p e l i n e on Alana Way 
w i l l t a k e p l a c e w i t h i n t h e r i g h t - o f - w a y , b u t o f f the roadway 
wherever p o s s i b l e . At l e a s t one t r a f f i c lane w i l l be maintained on 
Alana Way when c o n s t r u c t i o n must take p l a c e w i t h i n the roadway. I f 
necessary, the trench w i l l be covered to p r o v i d e v e h i c u l a r access 
to a d j a c e n t p r o p e r t i e s . 

In the Yosemite b a s i n a r e a , I n g a l l s and G r i f f i t h S t r e e t s and 
C a r r o l l and Thomas Avenues w i l l be impacted. C o n s t r u c t i o n w i l l be 
s t a g e d a l o n g t h e s e s t r e e t s t o f a c i l i t a t e t h e f l o w o f t r a f f i c . 
V e h i c u l a r a c c e s s t o s i d e s t r e e t s w i l l be p r o v i d e d by l i m i t i n g 
c o n s t r u c t i o n to one-half o f each i n t e r s e c t i o n a t a time. Boring 
under a c t i v e r a i l r o a d t r a c k s w i l l be r e q u i r e d t o keep t r a c k s i n 
o p e r a t i o n . Tracks t h a t can be severed because of l i t t l e or no use 
w i l l be cro s s e d by open-cut c o n s t r u c t i o n . 

On I n g a l l s S t r e e t , between C a r r o l and F i t z g e r a l d Avenues, 
c o n s t r u c t i o n w i l l take p l a c e on the west s i d e . A 12-foot-wide 
t r a f f i c lane w i l l be maint a i n e d on the east s i d e o f I n g a l l s S t r e e t 
without t e a r i n g up the s i d e w a l k . V e h i c u l a r access to Donner Avenue 
w i l l be prov i d e d by the t r a f f i c lane maintained on the east s i d e of 
I n g a l l s S t r e e t . A t r a f f i c l a n e w i l l be maintained on the south 
s i d e o f C a r r o l l Avenue. The business on the north s i d e o f C a r r o l l 
Avenue near F i t c h S t r e e t c o u l d be provided w i t h v e h i c u l a r access 
by means of a bridge over the t r e n c h , i f necessary. 

On I n g a l l s S t r e e t , between C a r r o l l and Yosemite Avenues, a l l 
c o n s t r u c t i o n w i l l take p l a c e on the west s i d e . A lane w i l l be 
maintained along the east s i d e o f I n g a l l s S t r e e t . Between Yosemite 
and Thomas Avenues, c o n s t r u c t i o n w i l l s h i f t to the east s i d e of 
I n g a l l s S t r e e t , l e a v i n g the west s i d e of the s t r e e t a v a i l a b l e f o r a 
t r a f f i c l a n e . B u s i n e s s e s on the west s i d e o f I n g a l l s S t r e e t 
between C a r r o l l Avenue and Yosemite Avenue have access to the c r o s s 
s t r e e t s and w i l l n o t need v e h i c u l a r a c c e s s on I n g a l l s S t r e e t . 
B u i l d i n g s on the east s i d e a t I n g a l l s S t r e e t and on cro s s s t r e e t s 
east of I n g a l l s S t r e e t w i l l have access along the lane maintained 
on the east s i d e of I n g a l l s S t r e e t . Between Yosemite Avenue and 
Thomas Avenue, b u i l d i n g s on the west sid e o f I n g a l l s S t r e e t w i l l 
have a c c e s s v i a a lane m a i n t a i n e d on the west s i d e o f I n g a l l s 
S t r e e t . B u i l d i n g s on t h e e a s t s i d e of I n g a l l s S t r e e t w i l l be 
without v e h i c u l a r access d i r e c t l y from I n g a l l s S t r e e t . V e h i c u l a r 
access to Wallace Avenue and Van Dyke Avenue c o u l d be provided by 
l i m i t i n g c o n s t r u c t i o n to o n e - h a l f of each i n t e r s e c t i o n at a time. 

On Thomas Avenue, c o n s t r u c t i o n w i l l take p l a c e along the south 
s i d e of the s t r e e t . A t r a f f i c lane w i l l be provided along the 
n o r t h s i d e o f Thomas Avenue, a l l o w i n g s m a l l v e h i c l e a c c e s s t o 
businesses on the north s i d e o f Thomas Avenue, but preventing l a r g e 
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t r u c k s from b a c k i n g i n t o o r o u t o f b u s i n e s s e s . I f n e c e s s a r y , 
access f o r sm a l l v e h i c l e s w i l l be provided t o businesses along 
the s o u t h s i d e o f Thomas Avenue by means o f b r i d g e s o v e r t he 
tr e n c h . Access to and from the southern end of G r i f f i t h S t r e e t can 
be p r o v i d e d by staged c o n s t r u c t i o n of the trench as i t c r o s s e s 
G r i f f i t h S t r e e t . C o n s t r u c t i o n w i l l take p l a c e on the west s i d e o f 
G r i f f i t h S t r e e t , and a 12-foot-wide t r a f f i c lane w i l l be maintained 
on the ea s t s i d e o f the s t r e e t . T h i s lane w i l l p r o v i d e access to 
s i d e s t r e e t s e a s t of G r i f f i t h S t r e e t . 

In the Evans Avenue a r e a , c o n s t r u c t i o n w i l l a l s o be phased t o 
f a c i l i t a t e the movement of t r a f f i c . On F a i r f a x Avenue, one t r a f f i c 
l a n e w i l l be m a i n t a i n e d on the s o u t h s i d e o f the s t r e e t . One 
t r a f f i c lane w i l l be maintained on the west s i d e of Newhall S t r e e t , 
and one west bound lane and two east bound la n e s w i l l be maintained 
on Evans Avenue. One north bound lane and two south bound l a n e s 
w i l l be maintained on T h i r d S t r e e t . One lane w i l l be maintained on 
the south s i d e o f Custer Avenue. I f necessary, v e h i c u l a r t r a f f i c 
to b u i l d i n g s w i l l be provided by means of b r i d g e s over the t r e n c h . 

Haul Routing. P o t e n t i a l outbound and inbound haul routes are 
presented i n the T r a f f i c Impacts A n a l y s i s Report (Reference 10) f o r 
a l l elements of the Sunnydale-Yosemite Transport/Storage F a c i l i t y . 

S o l i d s Management 

In o r d e r t o i d e n t i f y s o l i d s management s t r a t e g i e s f o r t he 
B a y s i d e F a c i l i t i e s , a r e v i e w was co n d u c t e d of the o p e r a t i o n 
and p e r f o r m a n c e o f e x i s t i n g wet weather t r a n s p o r t and s t o r a g e 
f a c i l i t i e s . I n f o r m a t i o n on s o l i d s t r a n s p o r t , d e p o s i t i o n and 
res u s p e n s i o n was obtained f o r v a r i o u s f a c i l i t i e s throughout the 
coun t r y , and s o l i d s management p r a c t i c e s i n San F r a n c i s c o were 
r e v i e w e d . B a s e d on t h i s i n f o r m a t i o n , g e n e r a l d e t a i l s and 
c o s t s were d e v e l o p e d f o r t h e o p e r a t i o n and m a i n t e n a n c e o f 
t r a n s p o r t / s t o r a g e f a c i l i t i e s and storage r e s e r v o i r s . 

S o l i d s present i n wet weather flow c o n s i s t of g r i t , s c r e e n i n g s , 
and scum. I t i s recommended t h a t s o l i d s be contained as much as 
p o s s i b l e w i t h i n the system and conveyed t o t r e a t m e n t p l a n t s 
f o r removal and d i s p o s a l . G r i t may tend to s e t t l e i n r e s e r v o i r s o r 
t r a n s p o r t / s t o r a g e f a c i l i t i e s due to reduced flow v e l o c i t y . G r i t 
would be resuspended a f t e r s e t t l i n g by f l u s h i n g the f a c i l i t i e s w i t h 
water. A f t e r r e s u s p e n s i o n , the g r i t would be tr a n s p o r t e d to the 
treatment f a c i l i t i e s f o r removal and d i s p o s a l . 

The B a y s i d e F a c i l i t i e s P l a n , S o l i d s H a n d l i n g R e p o r t ( R e f ­
erence 11) i n c l u d e s p r e l i m i n a r y d e s i g n c r i t e r i a and c o n s i d e r a t i o n s 
f o r s o l i d s handling i n the Bayside F a c i l i t i e s . D e t a i l s and c o s t s 
are based on the recommended concept of resuspension of s o l i d s and 
t r a n s p o r t r a t h e r than or d i r e c t removal. 
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F i g u r e 5-14 i s an i s o m e t r i c d r a w i n g showing a f i x e d - n o z z l e 
s o l i d s r e s u s p e n s i o n system f o r a covered r e s e r v o i r . S i m i l a r spray 
p i p i n g systems w i l l be i n s t a l l e d a t both the Sunnydale and Yosemite 
R e s e r v o i r s and i n the con c r e t e box t r a n s p o r t / s t o r a g e elements. 
Nozzle p r e s s u r e i s 150 pounds per square inch ( p s i ) , and the flow 
r a t e i s about 30 gpm per f o o t of f l o o r l e n g t h . T h e r e f o r e , i f one 
100-foot-long s e c t i o n of s t r u c t u r e i s f l u s h e d , 3,000 g a l l o n s per 
minute (gpm) of water would be r e q u i r e d . The c e n t r a l discharge 
channel i n the r e s e r v o i r s w i l l be f l u s h e d a t a v e l o c i t y of about 
5 f e e t per second ( f p s ) . 

There are four p o s s i b l e water sources f o r s o l i d s resuspension: 
t r e a t e d wastewater e f f l u e n t , s e t t l e d and screened sewage from the 
r e s e r v o i r i t s e l f , the C i t y ' s domestic water supply, and groundwater 
from w e l l s . In ord e r to u t i l i z e t r e a t e d e f f l u e n t f o r c l e a n i n g the 
r e s e r v o i r s , s c r e e n s and a h i g h - p r e s s u r e pump s t a t i o n would be 
r e q u i r e d a t the S o u t h e a s t WPCP w i t h 1 6 - i n c h p i p e l i n e s r u n n i n g 
approximately 21,000 f e e t t o the Yosemite and Sunnydale R e s e r v o i r s . 
F i g u r e 5-15 i s a drawing showing a p o s s i b l e route and an a l t e r n a t e 
alignment f o r the re q u i r e d t r e a t e d e f f l u e n t flushwater system. 
T h i s i n s t a l l a t i o n would c o s t a p p r o x i m a t e l y $6.0 m i l l i o n t o 
c o n s t r u c t . By comparison, the system u t i l i z i n g domestic water 
would c o s t approximately $2.5 m i l l i o n to c o n s t r u c t . 

On the bay s i d e of the C i t y , f e a s i b l e groundwater a q u i f e r s are 
l i m i t e d t o d e p o s i t s of sandy s o i l s with p e r m e a b i l i t i e s high enough 
t o permit groundwater e x t r a c t i o n using w e l l s . These d e p o s i t s of 
sand are r e s t r i c t e d t o the subsurface troughs created by o l d creeks 
such as I s l a i s Creek and t h e c r e e k l e a d i n g t o the South B a s i n 
Canal. Other areas c o n t a i n c l a y e y s o i l s with p e r m e a b i l i t i e s too 
low f o r p r a c t i c a l groundwater e x t r a c t i o n . 

The d e p o s i t s o f sand i n the o l d creek beds are not ext e n s i v e , 
and i t i s i m p o s s i b l e t o p r e d i c t the an n u a l r a t e a t which the 
a q u i f e r s would be recharged without a d d i t i o n a l a q u i f e r t e s t s . In 
a d d i t i o n , i t i s impossible t o p r e d i c t whether freshwater would 
flow i n t o the a q u i f e r s from the h i l l s o r whether s a l t w a t e r would 
flow i n from the bay. S a l t y f l u s h i n g water may prove d e t r i m e n t a l 
to the b i o l o g i c a l treatment processes at the Southeast WPCP. 

Th e r e f o r e , groundwater cannot be considered f o r f l u s h i n g the 
B a y s i d e F a c i l i t i e s w i t h o u t d e t a i l e d a q u i f e r t e s t i n g f o r the 
f o l l o w i n g reasons: 

1. The e x t r a c t i o n o f gr o u n d w a t e r may cause l o c a l ground 
subsidence and b u i l d i n g damage i f the ra t e of recharge i s 
not g r e a t enough. 

2. I f the ra t e of recharge i s not gr e a t enough, the a q u i f e r s 
may have a u s e f u l l i f e of o n l y a few years. 
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3. I f the a q u i f e r s are recharged l a r g e l y by water from the 
bay, the f l u s h i n g water may become too s a l t y f o r b i o l o g i c a l 
treatment p r o c e s s e s . 

C o s t s f o r a system t o r e s u s p e n d and f l u s h s o l i d s from t h e 
covered r e s e r v o i r s and t r a n s p o r t / s t o r a g e s t r u c t u r e s are i n c l u d e d i n 
the d e t a i l e d c o s t e s t i m a t e f o r the apparent best a l t e r n a t i v e , and 
are based on o b t a i n i n g water from the domestic water s u p p l y , as 
shown on Fi g u r e s 5-1 and 5-2. For the t r a n s p o r t / s t o r a g e elements, 
p r e l i m i n a r y e s t i m a t e s i n d i c a t e t h a t c o s t s f o r a f i x e d n o z z l e 
spray system run approximately 10 percent o f the c o n s t r u c t i o n c o s t 
f o r the element i t s e l f . Assuming two f l u s h i n g c y c l e s per month 
d u r i n g the 7-month wet weather p e r i o d , A l t e r n a t i v e 2A-1 r e q u i r e s 
approximately 30,000 kwhr per year o f energy f o r f a c i l i t y c l e a n i n g . 

Odor C o n t r o l 

General concepts and c o s t s f o r odor c o n t r o l systems f o r the 
apparent best a l t e r n a t i v e are based on the Bayside F a c i l i t i e s P l a n 
Odor C o n t r o l Program (Reference 12). In the f i r s t phase o f the 
program, a review was made of p o t e n t i a l odor problems a s s o c i a t e d 
w i t h o p e r a t i o n of combined wastewater f a c i l i t i e s . A p r o t o t y p e odor 
m o n i t o r i n g study was developed t h a t focused on the most probable 
odor problems a s s o c i a t e d w i t h o p e r a t i o n o f the proposed f a c i l i t e s . 
The p r o t o t y p e odor t e s t i n g was c o n d u c t e d d u r i n g t he w i n t e r o f 
1979-80 a t the Baker S t r e e t d i s s o l v e d a i r f l o t a t i o n t r e a t m e n t 
f a c i l i t y and a t t h e S o u t h e a s t Water P o l l u t i o n C o n t r o l P l a n t . 
D u r i n g t h e s e t e s t s , o d o r s were m o n i t o r e d from a l l p h a s e s o f 
o p e r a t i o n of a combined wastewater storage f a c i l i t y . These phases 
i n c l u d e d f a c i l i t y f i l l i n g when c l e a n o r u n c l e a n ; f l o w - t h r o u g h 
o p e r a t i o n ; long-term storage (up to 120 hours); f a c i l i t y emptying; 
and an empty, uncleaned f a c i l i t y . The h i g h e s t continuous odor 
emissions came from exposed s o l i d s a f t e r dewatering a f a c i l i t y . 
I f the f a c i l i t y was r a p i d l y r e f i l l e d w ithout c l e a n i n g , the h i g h e s t 
s h o r t - t e r m odor e m i s s i o n r e s u l t e d . Odor impac t s from c l e a n 
f a c i l i t y f i l l i n g , flow-through o p e r a t i o n , long-term s t o r a g e , and 
f a c i l i t y emptying were l e s s s i g n i f i c a n t than t h i s c o n d i t i o n . 

The p o t e n t i a l downwind odor i m p a c t s a s s o c i a t e d w i t h t he 
o p e r a t i o n of the proposed Bayside f a c i l i t i e s were estimated. These 
are based on odor emission r a t e s f o r the v a r i o u s modes of o p e r a t i o n 
and m i c r o m e t e o r o l o g i c a l c o n d i t i o n s . T h i s a n a l y s i s shows t h a t the 
r e s e r v o i r s at Sunnydale and Yosemite c o u l d have p o t e n t i a l odor 
impacts and should be f i t t e d with odor c o n t r o l f a c i l i t i e s . I t a l s o 
shows that f a c i l i t y washing a f t e r use i s an important odor c o n t r o l 
measure, and t h a t l o n g - t e r m (120 ho u r s ) combined w a s t e w a t e r 
storage does not pre s e n t a s i g n i f i c a n t odor r i s k . The i n - l i n e 
t r a n s p o r t / s t o r a g e f a c i l i t i e s p r o vide a l e s s e r odor r i s k than the 
r e s e r v o i r s and probably do not r e q u i r e odor c o n t r o l . Washing of 
the i n - l i n e t r a n s p o r t / s t o r a g e f a c i l i t i e s a f t e r use, however, 
i s d e s i r a b l e to mai n t a i n an accept a b l e odor r i s k . 
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A l t e r n a t i v e odor c o n t r o l systems were evaluated f o r Bayside 
F a c i l i t i e s ( R e f e r e n c e 1 2 ) . The two systems t h a t were found 
t o be the c o s t - e f f e c t i v e systems were a c t i v a t e d c a r b o n and 
permanganated alumina. S i z i n g and c o s t of an odor c o n t r o l system 
i s predominantly a f f e c t e d by the v e n t i l a t i o n r a t e . V e n t i l a t i o n 
r a t e s were s e l e c t e d t h a t would p r o v i d e odor removal f o r a l l a i r 
d i s p l a c e d d u r i n g f a c i l i t y f i l l i n g at the peak i n f l o w r a t e f o r a 
one-year storm and a l s o p r o v i d e s i x a i r changes per hour f o r manned 
e n t r y . The fan c a p a c i t i e s w i l l a l s o p r o v i d e a minimum o f two a i r 
changes per hour w i t h i n the t o t a l r e s e r v o i r volume when empty. The 
odor c o n t r o l systems w i l l o n l y operate i n t e r m i t t e n t l y d u r i n g the 
wet weather season. A t o t a l fan c a p a c i t y o f 50,000 c u b i c f e e t per 
minute (cfm) i s r e q u i r e d a t each r e s e r v o i r . Two 50-horsepower 
fans would be pr o v i d e d . F i g u r e 5-16 i s a schematic diagram showing 
p e r t i n e n t f e a t u r e s of the odor c o n t r o l system f o r a r e s e r v o i r . 
F l e x i b i l i t y and r e l i a b i l i t y are provided by m u l t i p l e fan and odor 
c o n t r o l u n i t s . 

C o n s t r u c t i o n c o s t s f o r odor c o n t r o l u t i l i z i n g a c t i v a t e d carbon 
u n i t s and fans are in c l u d e d i n the d e t a i l e d c o s t estimate f o r the 
apparent best a l t e r n a t i v e . The annual o p e r a t i n g and maintenance 
(O&M) c o s t i s d e t e r m i n e d by e s t i m a t i n g power c o s t s based on 
i n t e r m i t t e n t o p e r a t i o n f o r 6 months per year, and adding o t h e r 
c o s t s i n c l u d i n g g e n e r a l maintenance and c a u s t i c and carbon f o r 
o n - s i t e r e g e n e r a t i o n and replacement. The annual O&M cos t f o r odor 
c o n t r o l i s estimated a t $80,000 each f o r the Sunnydale and Yosemite 
R e s e r v o i r s . The average energy consumption at each r e s e r v o i r i s 
estimated t o be 260,000 kwhr per year 

C o n t r o l System 

A c o n t r o l system i s r e q u i r e d t o make the wastewater f a c i l i t i e s 
f u n c t i o n p r o p e r l y as a whole t o reduce overflows o f combined sewage 
t o the l e v e l s p r e s c r i b e d by the NPDES dis c h a r g e permits. 

Summary R e s u l t s of the C o n t r o l System Program. As pa r t o f the 
B a y s i d e F a c i l i t i e s P l a n n i n g P r o j e c t , a s t u d y was co n d u c t e d t o 
determine the most c o s t - e f f e c t i v e method f o r flow management and 
automatic c o n t r o l o f the major wastewater f a c i l i t i e s throughout 
the C i t y . The p r i n c i p a l o b j e c t i v e of that study was to develop 
a c i t y w i d e c o n t r o l system t h a t w i l l i n t e r f a c e w i t h t he l o c a l 
d e d i c a t e d c o n t r o l s at the remote f a c i l i t i e s during storm c o n d i t i o n s 
and r e g u l a t e t h e i r o p e r a t i o n f o r optimum u t i l i z a t i o n of a v a i l a b l e 
s t o r a g e and treatment p r i o r to any overflow event. The r e s u l t s 
o f t h a t study were p u b l i s h e d i n the Citywide C o n t r o l System Report, 
dated February 1981 (Reference 13). 

The c i t y w i d e c o n t r o l system, as recommended by the r e p o r t , 
i s based upon a s u p e r v i s o r y c o n t r o l concept. T h i s concept u t i l i z e s 
l o c a l d e d i c a t e d c o n t r o l l e r s a t each p h y s i c a l f a c i l i t y to c a r r y out 
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the flow management and c o n t r o l d e c i s i o n s made by the s u p e r v i s o r y 
c o n t r o l s y s t e m . The recommended c o n t r o l system i s based upon 
a d i s t r i b u t e d and h e i r a r c h i c a l c o n f i g u r a t i o n c o n s i s t i n g o f a 
s u p e r v i s o r y c o n t r o l center (SCC), two area c o n t r o l c e n t e r s (ACCs), 
and s e v e r a l f i e l d t e r m i n a l u n i t s ( F T U s ) w h i c h p r o v i d e t h e 
n e c c e s s a r y i n t e r f a c e between the v a r i o u s l o c a l c o n t r o l l e r s 
and the s u p e r v i s o r y c o n t r o l s ystem. F i g u r e 5-17 d e p i c t s t h i s 
c o n f i g u r a t i o n and the l o c a t i o n s of the components. 

C o n t r o l o f S u n n y d a l e - Y o s e m i t e F a c i l i t i e s . Based upon the 
s u p e r v i s o r y c o n t r o l c o n c e p t , d i s c u s s e d above, l o c a l d e d i c a t e d 
c o n t r o l systems w i l l be r e q u i r e d f o r the S u n n y d a l e / Y o s e m i t e 
F a c i l i t y . These c o n t r o l systems w i l l p e r f o r m t h e f o l l o w i n g 
f u n c t i o n s : 

C o n t r o l t h e l o c a l m e c h a n i c a l equipment based upon the 
set p o i n t commands r e c e i v e d from the c i t y w i d e s u p e r v i s o r y 
c o n t r o l system through the bay s i d e ACC. 

O p e r a t e t h e f a c i l i t i e s i n a s a f e manner i n c a s e o f 
communication f a i l u r e between the s u p e r v i s o r y system and 
the l o c a l c o n t r o l s . I f communications are l o s t between the 
bay s i d e ACC and the l o c a l d e d i c a t e d c o n t r o l systems, the 
l o c a l systems w i l l continue to provide r e a c t i v e c o n t r o l of 
the l o c a l f a c i l i t i e s w i t h o u t r e c e i v i n g any s u p e r v i s o r y 
commands. 

G e n e r a l l y , c o n v e n t i o n a l and microcomputer are the two types 
o f c o n t r o l equipment which a r e a p p l i c a b l e f o r l o c a l c o n t r o l s . 
The microcomputer-based c o n t r o l systems are more r e l i a b l e than 
c o n v e n t i o n a l systems and r e q u i r e l e s s maintenance. In a d d i t i o n , 
m i c r o c o m p u t e r s a r e g e n e r a l l y more c o s t c o m p e t i t i v e i n l a r g e r 
a p p l i c a t i o n s . T h e r e f o r e , the b a s i c automatic c o n t r o l s f o r the 
S u n n y d a l e - Y o s e m i t e T r a n s p o r t / S t o r a g e F a c i l i t y w i l l u t i l i z e a 
microcomputer-based c o n t r o l system. 

The g r e a t e s t b e n e f i t from microcomputer technology i s obtained 
when a l l c o n t r o l f u n c t i o n s i n a s i n g l e f a c i l i t y are combined i n t o 
a s i n g l e computer. This reduces the number of mechanical de v i c e s 
and the r e q u i r e d i n t e r c o n n e c t i o n s . However, i n order to prevent 
p o t e n t i a l l y c a t a s t r o p h i c f a i l u r e s due to computer m a l f u n c t i o n , 
c o n v e n t i o n a l p r o t e c t i v e devices must a l s o be provided f o r c r i t i c a l 
c o n t r o l f u n c t i o n s . The exact balance between the computer hardware 
and c o n v e n t i o n a l hardware w i l l be determined during design s i n c e 
the l o c a l i n s t r u m e n t a t i o n needs and complexity can never be f u l l y 
a n t i c i p a t e d d u r i n g the planning phase. The d e s i g n e r can balance 
the design c o n s i d e r i n g not o n l y the c o s t s , but a l s o the r e l i a b i l i t y 
requirements f o r each c o n t r o l f u n c t i o n . In g e n e r a l , i t w i l l be 
d e s i r a b l e to u t i l i z e the microcomputer f o r s e q u e n t i a l c o n t r o l , 
such as the speed r e g u l a t i o n and sequencing of the v a r i o u s pumping 
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u n i t s , and c o n v e n t i o n a l hardware f o r c r i t i c a l i n t e r l o c k s , such as 
low and high wet w e l l l e v e l switches f o r stopping and s t a r t i n g 
the pumps. 

Operations and Maintenance 

The c o n t i n u a l s u c c e s s f u l performance of the Sunnydale-Yosemite 
T r a n s p o r t / S t o r a g e F a c i l i t y w i l l r e l y on a good o p e r a t i o n s and 
maintenance program. 

Standard Operations and Maintenance Procedures. Most of the 
o p e r a t i o n a l requirements f o r the apparent best a l t e r n a t i v e are 
a s s o c i a t e d with the Sunnydale and Yosemite R e s e r v o i r s and t h e i r 
a s s o c i a t e d pump s t a t i o n s . These o p e r a t i o n requirements w i l l vary 
s i g n i f i c a n t l y with the season but w i l l not vary between Stage II 
and I I I s i n c e a l l f a c i l i t i e s w i l l be c o n s t r u c t e d i n Stage I I . 

D u r i n g the d r y weather s e a s o n , f l o w i s t r a n s p o r t e d t h r o u g h 
the f a c i l i t i e s to the Southeast WPCP f o r treatment. Operations 
and maintenance a c t i v i t i e s w i l l c o n s i s t o f m a i n t a i n i n g f l o w 
t h r o u g h the e x i s t i n g sewers and the c u n n e t t e s o f the l a r g e 
t r a n s p o r t / s t o r a g e s t r u c t u r e s and ensu r i n g t h a t the dry weather 
pumps and f o r c e m a i n a t t h e Y o s e m i t e Pump S t a t i o n o p e r a t e 
c o r r e c t l y . A minimum of a t t e n t i o n w i l l be r e q u i r e d by o p e r a t i n g 
personnel d u r i n g d r y weather. D a i l y i n s p e c t i o n s of the r e s e r v o i r s , 
and the Yosemite Pump S t a t i o n by a r o v i n g crew w i l l normally be 
s u f f i c i e n t . 

During the wet weather season, a l l t r a n s p o r t / s t o r a g e f a c i l i t i e s 
w i l l be a c t i v a t e d d u r i n g s i g n i f i c a n t storms. A l l o p e r a t i o n s are 
a u t o m a t i c , however, so o n - s i t e s t a f f i n g o f f a c i l i t i e s i s not 
r e q u i r e d . P e r i o d i c i n s p e c t i o n s by a r o v i n g crew w i l l s t i l l be 
s u f f i c i e n t , except during c l e a n i n g of the f a c i l i t i e s f o l l o w i n g a 
storm. Cleaning i s expected t o occur twice a month during the wet 
weather season and w i l l r e q u i r e a crew to operate the f l u s h i n g 
system while c l e a n i n g the f a c i l i t i e s . 

Dry weather pumps at the Yosemite Pump S t a t i o n w i l l operate 
d a i l y t h r o u g h o u t t h e y e a r , whereas t h e wet weather pumps w i l l 
o n l y operate when there i s a storm. The dewatering pumps at the 
Sunnydale R e s e r v o i r are expected t o operate o n l y a f t e r each major 
storm. However, the dewatering pumps are expected to r e c e i v e the 
g r e a t e s t wear s i n c e they w i l l pump out g r i t and s o l i d s deposited i n 
the r e s e r v o i r . The dry weather season i s the best time to perform 
major maintenance on wet weather pumps and a s s o c i a t e d equipment 
s i n c e they do not need t o be placed i n s e r v i c e a t short n o t i c e . 

The use of e l e c t r i c motors to d r i v e a l l the pumps e l i m i n a t e s 
the problem of frequent e x e r c i s e that would be r e q u i r e d t o keep 
i n t e r n a l combustion engines ready f o r s e r v i c e . E l e c t r i c d r i v e s 
a l s o r e q u i r e a minimum of maintenance f o r wear. 
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S t a f f i n g Requirements. The o p e r a t i o n s and maintenance o f the 
f a c i l i t i e s w i l l be the r e s p o n s i b i l i t y of the Department of P u b l i c 
Works, Bureau of Water P o l l u t i o n C o n t r o l . Personnel requirements 
w i l l be g r e a t e r d u r i n g wet weather months than d r y weather 
months. No permanent o n - s i t e p e r sonnel w i l l be assigned t o the 
f a c i l i t i e s a t any time; r o v i n g crews w i l l p e r i o d i c a l l y i n s p e c t the 
f a c i l i t i e s . The recommended s t a f f i n g requirements f o r the apparent 
b e s t a l t e r n a t i v e are presented i n Table 5-3. 

T r a i n i n g . A t r a i n i n g program w i l l be i n i t i a t e d t o t r a i n 
p e r s o n n e l i n the o p e r a t i o n and m a i n t e n a n c e o f the S u n n y d a l e -
Yosemite and Hunters P o i n t f a c i l i t i e s . The t r a i n i n g program w i l l 
c o n s i s t of both classroom s e s s i o n s and "hands-on" s e s s i o n s where 
the o p e r a t o r s a c t u a l l y work with the i n s t a l l e d equipment. For t h i s 
reason, the t r a i n i n g program w i l l be c o i n c i d e n t with the s t a r t - u p 
p e r i o d f o l l o w i n g completion of c o n s t r u c t i o n of each stage. The 
t r a i n i n g program w i l l c o v e r normal and emergency o p e r a t i o n s 
d u r i n g both dry and wet weather, r e s e r v o i r f l u s h i n g and c l e a n i n g 
o p e r a t i o n s , and r o u t i n e maintenance procedures. 
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Table 5-3 Recommended Staffing Requirements for Apparent Best Alternative 
Sunnydale-Yosemite Transport/Storage Facility 

S t a f f 
c l a s s i f i c a t i o n 

Sunnydale 
R e s e r v o i r 

Yosemite R e s e r v o i r 
and Pump S t a t i o n 

T r a n s p o r t / s t o r a g e 
s t r u c t u r e s 

T o t a l 

S u p e r i n t e n d e n t 25 25 - 50 

Foreman 53 53 - 106 

O p e r a t o r 289 420 - 709 

C u s t o d i a n crew 63 63 - 126 

M a i n t e n a n c e crew 17 22 20 59 

T o t a l 447 583 20 1,050 
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HUNTERS POINT TRANSPORT FACILITY 

The apparent best a l t e r n a t i v e f o r the Hunters P o i n t Transport 
F a c i l i t y i s A l t e r n a t i v e 16C-1. The f e a t u r e s of t h i s a l t e r n a ­
t i v e a r e shown on F i g u r e 5-18, and a p r o f i l e i s p r e s e n t e d on 
F i g u r e 5-19. 

Subsequent to the s e l e c t i o n of t h i s a l t e r n a t i v e i n Chapter 4, 
the Inchon-Solomon subarea was added to the Hunters Point drainage 
b a s i n . T h i s r e s u l t e d i n a d d i t i o n a l s t o r m f l o w t o the p r o p o s e d 
f a c i l i t y and r e q u i r e d a l a r g e r g r a v i t y sewer t r a n s p o r t system. 
S i z e s o f g r a v i t y sewers shown i n Chapter 3 have been increased i n 
Chapter 5 to provide the necessary c a p a c i t y . C o n s t r u c t i o n c o s t s 
g i v e n i n t h i s c h a p t e r have a l s o been m o d i f i e d t o r e f l e c t the 
a d d i t i o n a l c o s t s . 

D e s c r i p t i o n o f Proposed F a c i l i t i e s 

The e x i s t i n g d r y weather system w i l l be r e t a i n e d i n the 
apparent b e s t a l t e r n a t i v e . The l o c a l c o l l e c t i o n system conveys 
dry weather flow to the e x i s t i n g Hunters P o i n t Pump S t a t i o n . The 
sewage i s pumped thr o u g h a 1 0 - i n c h - d i a m e t e r f o r c e main to a 
10-inch-diameter g r a v i t y sewer i n Hunters P o i n t Boulevard. At 
Evans Avenue, the diameter of the sewer i n c r e a s e s to 12 i n c h e s . 
At K e i t h S t r e e t , the sewage enters a 21-inch sewer and proceeds 
v i a K e i t h S t r e e t and F a i r f a x Avenue t o the S o u t h e a s t WPCP f o r 
treatment. 

Wet weather i s conveyed by g r a v i t y sewers under the apparent 
best a l t e r n a t i v e . The e x i s t i n g G r i f f i t h S t r e e t North O u t f a l l i s 
plugged, and up to 32 mgd of wet weather flow i s d i v e r t e d i n t o a 
3 6 - i n c h - d i a m e t e r g r a v i t y sewer i n s t a l l e d i n Innes Avenue and 
H u n t e r s P o i n t B o u l e v a r d . T h i s sewer c o n n e c t s to the e x i s t i n g 
d i v e r s i o n s t r u c t u r e on the Hudson Avenue O u t f a l l . The s t r u c t u r e 
w i l l be m o d i f i e d to combine the flow i n the 36-inch sewer with the 
1-year storm flow from the area t r i b u t a r y to the Hudson Avenue 
O u t f a l l . The combined flow i s conveyed i n a 42-inch-diameter sewer 
i n s t a l l e d i n Hunters P o i n t Boulevard, an easement on the P a c i f i c 
Gas and E l e c t r i c Company power t r a n s m i s s i o n l i n e right-of-way, 
and along Evans Avenue t o Middle Point Road. At t h i s l o c a t i o n , 
wet weather f l o w from t h e e x i s t i n g M i d d l e P o i n t Road sewer i s 
added through a new, s h o r t 27-inch-diameter sewer. Downstream 
o f t h i s j u n c t i o n , a 48-inch-diameter sewer conveys the flow t o the 
e x i s t i n g Evans Avenue sewer a t K e i t h S t r e e t . The wet weather 
system cannot be used f o r dry weather flow because v e l o c i t i e s would 
be too low to keep s o l i d s i n suspension. 

An easement w i l l be a c q u i r e d from P a c i f i c Gas and E l e c t r i c 
Company so t h a t the 4 2 - i n c h sewer can be i n s t a l l e d i n l o w e r 
t e r r a i n , thereby avoiding the deep trench excavations a s s o c i a t e d 

/ 
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with an alignment along Hunters P o i n t Boulevard. Even so, the 
proposed t r e n c h i s approximately 38 f e e t deep i n Hunters P o i n t 
Boulevard at the south end of the easement. In order to a v o i d t h i s 
deep ex c a v a t i o n , i t may be p o s s i b l e t o a c q u i r e another easement at 
a low e l e v a t i o n around the e a s t s i d e of the b l u f f j u s t n o r t h of the 
Hunters P o i n t Pump S t a t i o n . T h i s p o s s i b i l i t y w i l l be explored 
d u r i n g the d e s i g n phase of the p r o j e c t . I f the deep ex c a v a t i o n 
cannot be avoided, the deep s e c t i o n w i l l be encased i n r e i n f o r c e d 
c o n c r e t e to ensure the s t r u c t u r a l i n t e g r i t y of the sewer. 

As a p a r t of the apparent b e s t a l t e r n a t i v e , s e v e r a l m o d i f i c a ­
t i o n s are r e q u i r e d t o the e x i s t i n g Evans Avenue sewer. The f i r s t 
m o d i f i c a t i o n i s a connection between the e x i s t i n g Evans Avenue and 
Mendell S t r e e t sewers at the i n t e r s e c t i o n of Evans Avenue and Lane 
S t r e e t as shown on F i g u r e 5-18. A low l e v e l weir w i l l be i n s t a l l e d 
i n the connection t o ensure t h a t the dry weather flow continues i n 
the Evans Avenue sewer to K e i t h S t r e e t where i t drops i n t o the 
21-inch K e i t h S t r e e t sewer and proceeds on to the Southeast WPCP 
v i a K e i t h S t r e e t and F a i r f a x Avenue. Wet weather f l o w t h a t 
overtops the weir w i l l be conveyed by the Mendell S t r e e t sewer to 
the I s l a i s Creek Southside O u t f a l l s C o n s o l i d a t i o n . 

The second m o d i f i c a t i o n i s a connection at the i n t e r s e c t i o n 
o f F a i r f a x Avenue and M e n d e l l S t r e e t between the Evans Avenue 
sewer and the proposed 90-inch-diameter sewer to be c o n s t r u c t e d as 
a p a r t of A l t e r n a t i v e 2A-1 f o r the Sunnydale/Yosemite f a c i l i t i e s . 
T h i s connection w i l l be equipped with a weir designed t o permit 
excess wet weather flow to pass to the new 90-inch sewer a f t e r the 
M e n d e l l S t r e e t sewer r e a c h e s c a p a c i t y . Dry weather f l o w w i l l 
remain i n the Evans Avenue sewer. The Evans Avenue O u t f a l l w i l l 
r e m a i n i n s e r v i c e as an o v e r f l o w p o i n t f o r wet weather f l o w s 
generated by storms with a r e c u r r e n c e i n t e r v a l g r e a t e r than 1 year. 

The t h i r d m o d i f i c a t i o n i n v o l v e s c o n s t r u c t i o n of a high l e v e l 
weir s t r u c t u r e on Evans Avenue j u s t southeast of the drop manhole 
at the K e i t h S t r e e t i n t e r s e c t i o n . T h i s weir would c o n t a i n wet 
weather f l o w s from storms w i t h l e s s than a 1-year r e c u r r e n c e 
i n t e r v a l i n t h e Evans Avenue sewer upstream of K e i t h S t r e e t 
and f o r c e these flows over the low l e v e l weir i n t o the Mendell 
S t r e e t sewer and over the weir at the F a i r f a x Avenue conn e c t i o n . 
The new weir s t r u c t u r e at K e i t h S t r e e t w i l l permit e x c e s s i v e l y 
heavy wet weather flows from the Evans Avenue sewer t o pass on to 
the e x i s t i n g Evans Avenue O u t f a l l . Overflows from the Evans Avenue 
O u t f a l l would average no more than one per year s i n c e a l l the flow 
from a 1-year storm would be d i v e r t e d to the I s l a i s Creek Southside 
O u t f a l l s C o n s o l i d a t i o n t h r o u g h the M e n d e l l S t r e e t and F a i r f a x 
Avenue co n n e c t i o n s . 

C o n s t r u c t i o n Methods 

F i g u r e 5-20 shows a p l a n and g e o t e c h n i c a l p r o f i l e s f o r the 
apparent best a l t e r n a t i v e f o r Hunters P o i n t . The p r o f i l e should be 

C A L D W E L L - G O N Z A L E Z - K E N N E D Y - T U D O R 
A J O I N T V E N T U R E 



5-23 

c o n s i d e r e d p r e l i m i n a r y because i t i s based mainly on i n f o r m a t i o n 
obtained from the l i m i t e d number of borings d r i l l e d during the 
present study. The p r o f i l e w i l l be updated as more i n f o r m a t i o n 
from the expanded g e o t e c h n i c a l program becomes a v a i l a b l e . 

The apparent best a l t e r n a t i v e i s l o c a t e d i n the F o r t P o i n t -
Hunters P o i n t shear zone. Bedrock i s near s u r f a c e and c o n s i s t s of 
s e r p e n t i n i t e w i t h b l o c k s of greenstone and graywacke i n c l u s i o n s . 
The r o c k i s o v e r l a i n by 5 t o 50 f e e t o f a r t i f i c i a l f i l l and 
s a n d y / g r a v e l l y d e p o s i t s ( c o l l u v i u m ) . 

The 3 6 - i n c h - d i a m e t e r s e w e r p a s s e s t h r o u g h 225 f e e t o f 
greenstone and 475 f e e t of g r a v e l l y d e p o s i t s . The 42-inch-diameter 
sewer p a s s e s t h r o u g h 450 f e e t o f g r e e n s t o n e and 1,350 f e e t o f 
s e r p e n t i n i t e . The 48-inch-diameter sewer passes through 250 f e e t 
of s e r p e n t i n i t e and 350 f e e t of f i l l . 

Open E x c a v a t i o n s . The sewers w i l l be c o n s t r u c t e d by the open-
cu t method. I t i s expected t h a t excavation of the f i l l and the 
s a n d y / g r a v e l l y d e p o s i t s w i l l be r e l a t i v e l y easy and can be done by 
c o n v e n t i o n a l means unless o b s t r u c t i o n s such as wood p i l i n g and 
rubble are encountered i n the f i l l . A l l of the rock excavations 
w i l l be i n s e r p e n t i n i t e and g r e e n s t o n e . A l t h o u g h most o f t h e 
rock i n the g e n e r a l area i s weathered and f r a c t u r e d , some competent 
s e r p e n t i n i t e o r massive greenstone may be encountered which would 
be d i f f i c u l t to excavate. Thus, i n a d d i t i o n to c o n v e n t i o n a l means, 
rock e x c a v a t i o n may r e q u i r e use of heavy r i p p i n g or jackhammering 
and p o s s i b l y d r i l l i n g and b l a s t i n g . 

I t i s a n t i c i p a t e d t h a t the t r e n c h s i d e s f o r most of the 
proposed p i p e l i n e s and t r a n s p o r t / s t o r a g e s t r u c t u r e s w i l l be c u t 
v e r t i c a l l y t o minimize the width of the working area. Trench s i d e s 
w i l l have t o be r e t a i n e d by a temporary b r a c i n g . Since most of the 
excavations of the f i l l and s a n d y / g r a v e l l y d e p o s i t s w i l l extend 
below the groundwater t a b l e , s t e e l sheet p i l i n g appears to be the 
most s u i t a b l e support system. 

Dewatering. Since most of the f i l l and s a n d y / g r a v e l l y d e p o s i t 
e x c a v a t i o n w i l l be below the groundwater l e v e l , a p o s i t i v e 
d e w a t e r i n g s y s t e m s h o u l d accompany the e x c a v a t i o n s to e n s u r e 
a d r y working s u r f a c e and a l l o w f o r s a t i s f a c t o r y c o n s t r u c t i o n 
c o n d i t i o n s . A w e l l p o i n t system appears to be s u i t a b l e f o r the 
c o n d i t i o n s expected, and sump pumps may be needed f o r excavations 
i n bedrock. 

Bearing C a p a c i t y . The e s t i m a t e d b e a r i n g c a p a c i t y o f t h e 
s e r p e n t i n i t e and g r e e n s t o n e r o c k s i s about 30, 000 p s f . The 
estimated b e a r i n g c a p a c i t y of the f i l l and s a n d y / g r a v e l l y d e p o s i t s 
v a r i e s w i t h d e p t h and r a n g e s b e t w e e n 2,000 and 4,000 p s f . 
The bedrock, g r a v e l l y d e p o s i t s , and most of the f i l l should be 
capable of s u p p o r t i n g a l l the expected p r e s s u r e s adequately, both 
d u r i n g and a f t e r c o n s t r u c t i o n . 
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S e t t l e m e n t . The a n t i c i p a t e d s e t t l e m e n t s o f the f i l l and 
s a n d y / g r a v e l l y d e p o s i t s due to the sewers and b a c k f i l l p r e s s u r e s 
w i l l be n e g l i g i b l e . Temporary support c o n s t r u c t i o n and dewatering 
s h o u l d be c a r e f u l l y c o n t r o l l e d t o m i n i m i z e the c o n s t r u c t i o n 
s e t t l e m e n t s . I t i s ve r y important not to d i s t u r b the s e n s i t i v e 
younger bay mud. G r a n u l a r b a c k f i l l should be c a r e f u l l y p l a c e d t o 
f i l l and compact the v o i d s l e f t by the removal of the temporary 
s u p p o r t i n g system. Dewatering may be performed together with water 
i n j e c t i o n a t c l o s e s p a c i n g t o a v o i d dens i f i c a t i o n o f g r a n u l a r 
s o i l s . 

Energy Requirements 

The energy requirements o f the apparent best a l t e r n a t i v e are 
presented i n Table 5-4. Wit h i n Hunters P o i n t , energy i s consumed 
o n l y f o r pumping a t t h e e x i s t i n g H u n t e r s P o i n t Pump S t a t i o n . 
There i s no d i f f e r e n c e i n the energy requirements between Stage I I 
and Stage I I I . A d d i t i o n a l energy w i l l be consumed a t the Crosstown 
Pump S t a t i o n . See the Crosstown P r o j e c t Report f o r i n f o r m a t i o n on 
energy consumption at the Crosstown Pump S t a t i o n . 

T r a f f i c C o n s i d e r a t i o n s 

T r a f f i c d i s r u p t i o n a s s o c i a t e d w i t h t h e a p p a r e n t b e s t 
a l t e r n a t i v e w i l l be l i m i t e d t o the p e r i o d of c o n s t r u c t i o n s i n c e the 
f a c i l i t i e s c o n s i s t of underground sewers. 

C o n s t r u c t i o n Impacts. P o t e n t i a l i m p a c t s d u r i n g c o n s t r u c t i o n 
i n c l u d e d i s r u p t i o n of t r a f f i c flow along Evans Avenue, Hunters 
P o i n t B o u l e v a r d , and Innes Avenue. The working a r e a w i l l be 
l i m i t e d to two t r a f f i c l anes i n order t o minimize t h i s d i s r u p t i o n . 
C o n s t r u c t i o n at the i n t e r s e c t i o n of Evans Avenue and Middle P o i n t 
Road could a f f e c t o p e r a t i o n of the MUNI No. 44 bus l i n e , so t h i s 
i n t e r s e c t i o n w i l l not be c l o s e d to through t r a f f i c . Access to 
busi n e s s e s and r e s i d e n c e s along the alignment of the apparent best 
a l t e r n a t i v e w i l l be m a i n t a i n e d d u r i n g c o n s t r u c t i o n e i t h e r by 
b r i d g i n g the open t r e n c h o r p r o v i d i n g a t r a f f i c lane on both s i d e s 
o f the s t r e e t . S t r e e t c l o s u r e s and detours w i l l not be r e q u i r e d t o 
c o n s t r u c t the apparent best a l t e r n a t i v e . 

Haul Routing. Due t o g e o g r a p h i c a l c o n s t r a i n t s , h a u l i n g o f 
s p o i l s from the p r o j e c t area w i l l f o l l o w Evans Avenue and T h i r d 
S t r e e t to freeway on-ramps. Hauling w i l l r e s u l t i n a c c e s s i n g both 
U.S. 101 and 1-280. L o c a l i z e d t r a f f i c d i s r u p t i o n s may occur at 
hau l truck e n t r y and e x i t p o i n t s along those s t r e e t s a c c e s s i n g 
e a c h freeway ramp. T r a f f i c d i s r u p t i o n s a s s o c i a t e d w i t h t h e 
h a u l i n g w i l l be s i g n i f i c a n t o n l y d u r i n g the weekday peak t r a f f i c 
p e r i o d s . Outbound and inbound haul r o u t e o p t i o n s are presented i n 
t h e B a y s i d e F a c i l i t i e s P l a n , T r a f f i c Impacts A n a l y s i s R e p o r t 
(Reference 10). 
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Table 5-4 Energy Requirements for 
Apparent Best Alternative, 
Hunters Point Transport 
Facility 

Power component 
Stage 
Stage 

I I and 
I I I 

Annual energy c o n s u m p t i o n , 
kwhr/year 

Dry weather pumping 25, 000 

Wet weather pumping 5, 000 

A u x i l i a r y s e r v i c e s 10, 000 

T o t a l 40, 000 

Peak demand, k i l o w a t t s 

Dry weather o p e r a t i o n s 33 

Wet weather o p e r a t i o n s 51 
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S o l i d s Management 

The a p p a r e n t b e s t a l t e r n a t i v e c o n s i s t s of the e x i s t i n g d r y 
weather system p l u s new g r a v i t y sewers and d i v e r s i o n s t r u c t u r e s 
t o accommodate wet weather f l o w . The d r y weather system was 
r e t a i n e d because the dry weather flow r a t e s are too low to pr o v i d e 
s u f f i c i e n t v e l o c i t i e s to t r a n s p o r t s o l i d s i n the wet weather 
g r a v i t y sewers. The new g r a v i t y sewers have been s i z e d t o pro v i d e 
s c o u r i n g v e l o c i t i e s d u r i n g wet weather flows. There are no storage 
r e s e r v o i r s o r la r g e t r a n s p o r t / s t o r a g e s t r u c t u r e s a s s o c i a t e d with 
the apparent best a l t e r n a t i v e . T h e r e f o r e , no s p e c i a l f l u s h i n g o r 
c l e a n i n g f a c i l i t i e s are r e q u i r e d . 

Odor C o n t r o l 

For reasons s i m i l a r t o those d e s c r i b e d under S o l i d s Management 
above, no s p e c i a l odor c o n t r o l f a c i l i t i e s are requ i r e d f o r the 
a p p a r e n t b e s t a l t e r n a t i v e . The e x i s t i n g Hunters P o i n t Pump 
S t a t i o n , equipped with v e n t i l a t i o n fans, has operated f o r years 
without complaints of odors. Numerous d i v e r s i o n s t r u c t u r e s s i m i l a r 
to those a s s o c i a t e d with the apparent best a l t e r n a t i v e have been 
i n s t a l l e d throughout the C i t y without producing an odor nuisance. 

C o n t r o l System 

The g e n e r a l concepts of the cit y w i d e s u p e r v i s o r y c o n t r o l system 
were p r e v i o u s l y d e s c r i b e d i n the s e c t i o n on the Sunnydale-Yosemite 
Tr a n s p o r t / S t o r a g e F a c i l i t y . The only mechanical component o f the 
apparent best a l t e r n a t i v e f o r Hunters P o i n t i s the e x i s t i n g pump 
s t a t i o n . T h i s simple pump s t a t i o n operates on r e a c t i v e wet w e l l 
l e v e l c o n t r o l , and no change i n o p e r a t i o n a l c o n t r o l i s a n t i c i p a t e d . 
C e r t a i n pump s t a t u s and o p e r a t i n g c o n d i t i o n data may be t r a n s m i t t e d 
t o the area c o n t r o l c e n t e r at the Southeast WPCP f o r mo n i t o r i n g . 
S i n c e the wet weather system i s a complete g r a v i t y system with no 
mechanical components, no c o n t r o l system i s r e q u i r e d . 

O perations and Maintenance 

The a p p a r e n t b e s t a l t e r n a t i v e c o n s i s t s o f r e t a i n i n g t h e 
e x i s t i n g H u n t e r s P o i n t Pump S t a t i o n and f o r c e main system and 
i n s t a l l i n g new g r a v i t y sewers f o r wet weather flow. The o p e r a t i o n s 
and maintenance requirements f o r the pump s t a t i o n and fo r c e main 
w i l l be no d i f f e r e n t than at present and w i l l r e q u i r e no a d d i t i o n a l 
s t a f f i n g by the Bureau o f Water P o l l u t i o n C o n t r o l . T h e r e a r e 
o b v i o u s l y no o p e r a t i n g r e q u i r e m e n t s f o r the new g r a v i t y sewer 
s y s t e m . M a i n t e n a n c e f o r t h e g r a v i t y s e w e r s w i l l r e q u i r e 
a p p r o x i m a t e l y 0.1 e m p l o y e e - y e a r s o f a d d i t i o n a l l a b o r f o r 
r o u t i n e i n s p e c t i o n and c l e a n i n g . T h i s a d d i t i o n a l l a b o r w i l l be 
accomplished by a r e g u l a r sewer maintenance crew. No t r a i n i n g 
program w i l l be r e q u i r e d . 
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FINAL FLOW RELATIONSHIPS 

The a p p a r e n t b e s t a l t e r n a t i v e f o r the Crosstown P r o j e c t 
i n c o r p o r a t e s the use o f the I s l a i s Creek R e s e r v o i r as both a 
storage and a treatment f a c i l i t y (see Reference 1). The r e l a t i o n ­
s h i p s between the wet weather flows from the Sunnydale-Yosemite and 
Hunters P o i n t t r a n s p o r t / s t o r a g e f a c i l i t i e s and the other Bayside 
F a c i l i t i e s i n Stages II and I I I i n the Store/Treatment are shown 
s c h e m a t i c a l l y on Fig u r e 5-21. 

IMPLEMENTATION SCHEDULES 

I m p l e m e n t a t i o n s c h e d u l e s f o r the S o u t h e a s t B a y s i d e P r o j e c t 
F a c i l i t i e s w i l l be provided once the o v e r a l l Clean Water Program 
implementation schedule i s determined. N e g o t i a t i o n s are now under 
way with the s t a t e to e s t a b l i s h t h i s o v e r a l l s chedule. 

DETAILED COST ESTIMATE 

D e t a i l e d , unescalated c o s t estimates f o r the Sunnydale-Yosemite 
Transp o r t / S t o r a g e F a c i l i t y and the Hunters P o i n t Transport/Storage 
F a c i l i t y are presented i n Tables 5-5 and 5-6, r e s p e c t i v e l y . The 
c o s t estimates are based on c o n s t r u c t i o n b i d and land c o s t s as of 
January 1980 (ENR 3800). D e t a i l e d e s c a l a t e d p r o j e c t c o s t s w i l l be 
provided when implementation schedules f o r the f a c i l i t i e s become 
a v a i l a b l e . These schedules a re f u l l y dependent on the a v a i l a b i l i t y 
o f f e d e r a l and s t a t e f u n d i n g which cannot be p r e d i c t e d a t t h e 
time of t h i s r e p o r t . 

E s t i m a t e d a n n u a l c o s t s o f l a b o r and m a t e r i a l s f o r t h e 
o p e r a t i o n s and maintenance o f the Southeast Bayside P r o j e c t are 
presented i n Table 5-7, and the estimated annual e l e c t r i c a l energy 
c o s t s to operate the f a c i l i t i e s are presented i n Table 5-8. These 
c o s t s are based on January 1980 p r i c e s . 

FINANCIAL PLAN AND REVENUE PROGRAM 

The Clean Water Program w i l l develop the F i n a n c i a l Plan and 
Revenue Program based on the m a t e r i a l presented i n t h i s r e p o r t . 
For purposes o f planning t h i s p r o j e c t , the Clean Water Program 
Master Plan Summary Schedule, dated June 10, 1980, and r e v i s e d on 
October 16, 1980, was used. However, the f u t u r e a v a i l a b i l i t y o f 
f e d e r a l and s t a t e funding i s unknown a t the time of t h i s r e p o r t , 

C A L D W E L L • G O N Z A L E Z • K E N N E D Y - T U D O R 
A J O I N T V E N T U R E 
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Table 5-5 Estimated Costs of Apparent Best Alternative Sunnydale-Yosemite 
Transport/Storage Facility 

Cost item 
Cost, 

m i l l i o n s of d o l l a r s 

Construction contract 
Contract 1 (Sunnydale) 

Reservoir 
General s i t e work 
Excavation and b a c k f i l l 
S t r u c t u r a l 
Mechanical 
E l e c t r i c a l / i n s t r u m e n t a t i o n 
Cleaning system 
Odor c o n t r o l system 

0.323 
1.000 
5.131 
0.259 
0.407 
0.772 
0.600 

Subtotal 8.492 

Box conduits 
Excavation, str u c t u r e , b a c k f i l l , and r e s t o r a t i o n 
Cleaning system 

2.040 
0.204 

C i r c u l a r sewers 
Excavation, conduit, b a c k f i l l , and r e s t o r a t i o n 
P i l e foundation 

2.240 
0.241 

Subtotal 2.481 

Miscellaneous structures 0.580 

Subtotal 13.797 

Contract 2 (Yosemite Transport/Storage) 
Box conduits 

Excavation, conduit, b a c k f i l l , and r e s t o r a t i o n 
P i l e foundation 
Cleaning system 

12.404 
0.840 
1.324 

Subtotal 14.568 

C i r c u l a r sewers 
Excavation, conduit, b a c k f i l l , and r e s t o r a t i o n 
P i l e foundation 

4.238 
0.242 

Subtotal 4.480 

Miscellaneous structures 0.240 

Subtotal 19.288 

Contract 3 (Yosemite Pump Station and Reservoir) 
Pump s t a t i o n and r e s e r v o i r 

General s i t e work 
Excavation and b a c k f i l l 
S t r u c t u r a l 
Mechanical 
E l e c t r i c a l / i n s t r u m e n t a t i o n 
Cleaning system 
Odor control system 

0.910 
2.878 

14.416 
3.277 
1.560 
2.364 
0.600 

Subtotal 26.005 

Force mains 
Excavation, conduit, b a c k f i l l , and r e s t o r a t i o n 1.314 

Miscellaneous structures 2.475 

Subtotal 29.794 

C A L D W E L L . - G O N Z A L E Z - K E N N E D Y - T U D O R 
A J O I N T V E N T U R E 
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Table 5-5 Estimated Costs of Apparent Best Alternative Sunnydale-Yosemite 
Transport/Storage Facility, ENR 3800 (continued) 

Cost item 
Cost, 

m i l l i o n s o f d o l l a r s 

C o n t r a c t 4 (Yosemite to I s l a i s T r a n s p o r t ) 
C i r c u l a r sewers 

E x c a v a t i o n , c o n d u i t , b a c k f i l l , and r e s t o r a t i o n 
P i l e f o u n d a t i o n 

4.062 
0.604 

S u b t o t a l 4.666 

M i s c e l l a n e o u s s t r u c t u r e s 0.250 

S u b t o t a l 4.916 

S u b t o t a l , c o n s t r u c t i o n c o n t r a c t 1 (Sunnydale) 13.797 

S u b t o t a l , c o n s t r u c t i o n c o n t r a c t 2 (Yosemite) 19.288 

S u b t o t a l , c o n s t r u c t i o n c o n t r a c t 3 (Yosemite) 29.794 

S u b t o t a l , c o n s t r u c t i o n c o n t r a c t 4 (Yosemite) 4.916 

T o t a l c o n s t r u c t i o n c o s t , Sunnydale-Yosemite T r a n s p o r t / 
Storage F a c i l i t y 67.795 

C o n t i n g e n c i e s (10 p e r c e n t ) p l u s p r o f e s s i o n a l s e r v i c e s 
(16 p e r c e n t ) 17.627 

Land 
Sunnydale R e s e r v o i r 
Yosemite R e s e r v o i r 
Easements 

1.200 
0.510 
0. 525 

T o t a l land and easements 2.235 

I n t e r e s t d u r i n g c o n s t r u c t i o n 9.130 

T o t a l c a p i t a l c o s t 96.787 

C A L D W E L L - G O N Z A L E Z - K E N N E D Y - T U D O R 
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Table 5-6 Estimated Costs of Apparent 
Best Alternative Hunters Point 
Transport Facility 

Cost i t e m 
C o s t , 

m i l l i o n s of 
d o l l a r s 

C o n s t r u c t i o n 
C i r c u l a r sewers 

E x c a v a t i o n , c o n d u i t , 
b a c k f i l l , and 
r e s t o r a t i o n 2.348 

M i s c e l l a n e o u s s t r u c t u r e s 0.213 

T o t a l 2.561 

C o n t i n g e n c i e s (10 p e r c e n t ) 
p l u s p r o f e s s i o n a l s e r v i c e s 
(16 p e r c e n t ) 0.666 

Land (easements) 0.050 

I n t e r e s t d u r i n g c o n s t r u c t i o n 0.172 

T o t a l c a p i t a l c o s t 3.449 

Table 5-7 Estimated Annual Costs of Labor and Materials for Operation and 
Maintenance for the Southeast Bayside Project 

F a c i l i t y 
Cost, thousands of d o l l a r s 

F a c i l i t y 
Labor M a t e r i a l s T o t a l 

Sunnydale R e s e r v o i r 140.7 34.5 175.2 

Yosemite R e s e r v o i r and Pump S t a t i o n 164.4 44.5 208.9 

Sunnydale-Yosemite T r a n s p o r t / S t o r a g e 
Elements 6.5 0 6.5 

Hunters P o i n t T r a n s p o r t / S t o r a g e F a c i l i t y 3.0 0 3.0 

T o t a l 314.6 79.0 393.6 

Table 5-8 Estimated Annual Energy Costs for the Southeast Bayside Project 

Stage I I and I I I c o s t , thousands of d o l l a r s 

Pumping 
Odor 

c o n t r o l 
A u x i l i a r y 
s e r v i c e s 

F a c i l i t y 
Dry 

weather 
Wet 

weather 

Odor 
c o n t r o l 

C l e a n i n g 
A u x i l i a r y 
s e r v i c e s 

T o t a l 

Sunnydale-Yosemi te 
T r a n s p o r t / S t o r a g e F a c i l i t y 26 12 33 4 10 85 

Hunters P o i n t T r a n s p o r t / 
Storage F a c i l i t y 2.5 0.5 0 0 1 4 

T o t a l 28.5 12.5 33 4 11 89 

C A L D W E L L - G O N Z A L E Z - K E N N E D Y - T U D O R 
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and t h e r e f o r e a d e f i n i t e schedule cannot be e s t a b l i s h e d . Without a 
d e f i n i t e schedule, development of a F i n a n c i a l Plan and Revenue 
Program i s i m p r a c t i c a l . The SWRCB has agreed with t h i s p o s i t i o n 
and has noted t h a t the F i n a n c i a l P l a n and Revenue Program w i l l be 
developed when adequate i n f o r m a t i o n i s a v a i l a b l e . 

C A L D W E L L - G O N Z A L E Z - K E N N E D Y - T U D O R 
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average dry weather flow ADWF 
Bay Conservation and Development Commission BCDC 
B r i t i s h thermal unit Btu 
Candlestick Point State Recreation Area CPSRA 
centimeter(s) per second cm/sec 
cubic feet per day cfd 
Engineering-News Record ENR 
Environmental Impact Report EIR 
Environmental Impact Statement EIS 
feet per second fps 
gallons per minute gpm 
horsepower hp 
kilowatt(s) kw 
kilowatt hour(s) kwhr 
m i l l i l i t e r ml 
m i l l i o n gallons mil gal 
m i l l i o n gallons per day mgd 
most probable number MPN 
National Pollutant Discharge Elimination System NPDES 
North Shore Ou t f a l l s Consolidation NSOC 
Occupational Safety and Health Administration OSHA 
operation and maintenance O&M 
P a c i f i c Gas and E l e c t r i c Company PGandE 
peak dry weather flow PDWF 
peak wet weather flow PWWF 
pound(s) per cubic foot pcf 
pound(s) per square inch psi 
Regional Water Quality Control Board RWQCB 
rock q u a l i t y designation RQD 
San Francisco C i t y Datum (feet) SFCD 
San Francisco Macroscopic Model SFMAC 
San Francisco Storm Water Management Model SFSWMM 
Southeast Water P o l l u t i o n Control Plant SEWPCP 
Southwest Water Po l l u t i o n Control Plant SWWPCP 
State Water Resources Control Board SWRCB 
Tunnel and Reservoir Plan TARP 
tunnel boring machine TBM 
U.S. Environmental Protection Agency US EPA 
Water Pol l u t i o n Control Plant WPCP 



APPENDIX C 

NPDES PERMIT NO. CA0038610 

City and County of San Francisco, 
North Point and Southeast Sewerage 

Zones, Wet Weather Diversion Structures 



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
SAN FRANCISCO BAY REGION 

ORDER NO. 79-67 

NPDES PERMIT NO. CAOO38610 

WASTE DISCHARGE REQUIREMENTS FOR: 

CITY AND COUNTY OF SAN FRANCISCO 
NORTH POINT AND SOUTHEAST SEWERAGE ZONES 
WET WEATHER DIVERSION STRUCTURES 

The California Regional Water Quality Control Board, San Francisco Bay Region, 
(hereinafter called the Board) finds that: 

1. The City and County of San Francisco, hereinafter called the 
discharger, presently discharges untreated domestic and industrial 
wastewater mixed with storm water runoff, a l l containing pollutants, 
into San Francisco Bay, a water of the United States through any 
of twenty (20) wet weather diversion structures in the North Point 
Sewerage zone (Numbers 9 through 28) and fifteen wet weather 
diversion structures in the Southeast Sewerage zone (Number 29 
through 43). These discharges occur only when rainfall exceeds 
0.02 inches per hour. 

2. These diversion structures are described below: 

OUTFALL SIZE Elevation of PEAK FLOW 
DISCHARGE Width X Height Crown re During 5 yr. DISCIUVRGE 

Number Name. or Diane tor MLLW S torn * c * -MGD < ̂' LOC AT 10!i 

190' offshore of 
9 Baker St. 9" -8.34 137 Marina Beach 
10 Pierce St. 7' +5.00 331 Muni. Marina 
11 Laguna St. 6' +10.67 330 Muni. Marina 
12 Hyde St. 2' +4.42 abandoned Aquatic Par}: 
13 Beach St. 7'x6' +6.67 315 Pier 39 
14 Grant St. 3' +1.75 abandoned Pier 37 
15 Sansome St. 2<a)-(5,6,,x6, 6n)+7.67 218 Pier 31 
16 Greenwich St. 6' +7.67 65 Pier 23 
17 Jackson St. 8'x9'6" +8.17 263 Pier 3 
18 Howard St 7« +6.75 175 Pier 14 
19 Brannan St. 7'6"x6' +5.67 129 Pier 32 
20 Townsend St. 2»x3' +4.67 17 Pier 33 
21 Berry St. 1'3" +5.92 4 Pier 42 
22 Third St. 2,6"x3'9w +4.42 19 Channel St. 
23 Fourth St. No. 6«6" +7.67 61 Channel St. 
24 Fifth St. +6.67 273 Channel St. 
25 Sixth St. No. 6' +6.17 149 Channel St. 
26 Seventh St 4-(9,6"x8'3") +12.42 1750 Channel St. 
27 Sixth St. So. +9.42 40 Channel St. 
28 Fourth St. So. 2'6"x3'9w +4.42 13 Channel St. 
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29 Mariposa St 6* +8.27' 193 Central Bete in 
30 Twentieth St. 2' +2.67' Negl. Central Basin 
31 Ho. Third St. 3.5x5.25' +5.47' 84 Islais Creek 
32 Marin St. 10'x8' +7.67' 710 Islais Creek 
33 Selby St. 3(a)-(10'x7.S ')+9.17» 1740 Islais Creek 
34 Rankin St. 5' +9.64' 52 Islais Creek 
35 So. Third St. 4.5' +3.67' 65 Islais Creek 
36 Mendell Ave. 4' abandoned - India Basin 
37 Evans Ave. 6' +11.40' 102 India Basin 
38 Hudson St. 2.5* +12.17' 55 India Basin 
39 Griffith St. M. 1.75* 16 India Basin 
40 Griffith St. S. 5.5' +7.22' 150 South Basin 
41 Yosemite Ave. 9,x7.25'fi +7.42 590 South Basin 

u.5'x6.5' 
42 Fitch St. 6.75' +6.38' 102 South Basin 
43 Sunnydale Ave. 6.5' +6.17* 334 Candlestick 

Cove 

(a) Number of barrels 
(b) Mean Lower Low Water 
(c) These flows result for a short period from a peak rainfall 

intensity of 1.5 inches per hour 
(d) Million Gallons per Day 

3. The discharger's long-range plans are to construct fac i l i t i e s to store, 
transport and traat the combined wastewater from the entire City 
for discharge to the Ocean in the vicinity of Lake Merced (Southwest 
Plant). This plan, hereinafter called the Master Plan, was approved 
in concept by the San Francisco Board of Supervisors on January 27, 
1975. 

4. The Master Plan would reduce the frequency of discharge of untreated 
wastewater from a present average of 82 times per year to a 
range of eight per year to one in five years depending upon the 
capacity of storage and treatment provided: 

5. Tlie Board, on April 8, 1975, adopted a Water Quality Control Plan 
for the San Francisco Bay Basin. That plan contains a prohibition 
against the discharge of untreated sewage, water quality objectives 
for San Francisco Bay and a recommended approach for regulating 
the discharge from wot weather diversion structures which recommends 
that exceptions to compliance be allowed provided that beneficial 
uses are not adversely affected. 

6. The combined sewer collection system of San Francisco, designed to 
transport both sanitary and storm flows, presents a unique problem 
regarding total compliance with the Basin Plan prohibition against 
the discharge of untreated waste. The Basin Plan recommends that 
exceptions to compliance bo allowed for wet weather discharges, 
provided that beneficial uses are not adversely affected; however, 
a specific exception clause was not included. It is clear that 
the intent of the Basin Plan is to allow exceptions and this Board 
will consider inclusion of a specific exception clause during the 
next Basin Plan updating. 

-2-



7. The beneficial uses of San Francisco Bay in the vicinity of these 
diversion structures arc: 

Navigation 
Water contact recreation 
Non-wator contact recreation 
Ocean commercial and sport fishing 
Marine Habitat 
Fish spawning 
Shellfish harvesting (in the vicinity of diversion structures 40, 41, 
42, 43 only) 
Wildlife habitat 
Fish migration 

8. The Regional Board adopted Order Nos. 76-22 and 76-24 on March 16, 
1976, prescribing waste discharge requirements for these diversion 
structures. 

9. Order No. 76-24 required the discharger to reduce the frequency of 
discharge for diversion structures No. 9 through 17 to an average 
of one overflow event per year, and to reduce the frequency of 
discharge for diversion structures No. 18 through 28 to an average 
of four overflow events per year. Order No. 76-22 required the 
discharger to reduce the frequency of discharge for two diversion 
structures (Numbers 34 and 35) to an average of 4 overflow events 
per year. Both Orders required the City to undertake a citywide 
overflow control study to better define the cost and water quality 
benefits of fac i l i t i e s designed to achieve various overflow 
frequencies. 

10. The discharger did submit an overflow control study for diversion 
structures No. 9 through 17 (Northshoro outfall consolidation) in 
November, 1978. The Board adopted Order No. 70-102 on November 21, 
1970, which amended Order No. 76-24 and contained the following 
finding: 

"Based upon the presently available planning information • 
contained in these findings and evidence presented at the 
public meeting concerning the cost differences of f a c i l i t i e s 
necessary to achieve specific overflow frequencies and the 
water quality benefits derived from construction of those 
fa c i l i t i e s and considering the location and intensity of 
existing beneficial uses; a long term average of 4 overflows 
per year for diversion structures No. 9 through 17, will 
provide adequate overall protection of beneficial uses; 
provided however that further study to comply with discharge 
prohibitions No. A.2 and A.3 is required by the discharger 
where existing discharge points are located in confined areas 
which do not have adequate exchange with bay water and may not 
provide adequate protection of adjacent nearshore beneficial 
uses. Further mitigation may be required in tlie future, 
after fa c i l i t i e s are placed in operation, i f i t is determined 
that beneficial uses are not adequately protected." 
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This represents the Board's position with respect to diversion 
structures No. 9 through 17. 

11. In a letter dated February 14, 1979, the Environmental Protection 
Agency objected to Order No. 70-102 and advised that i t shall 
not be effective. 

12. The discharger has submitted an overflow control study for diversion 
structures No. 18 through 43 in May, 1979 and has requested the 
Regional Board to consider an increase in the number of allowable 
overflows. 

13. The following table provides a comparison of improvement obtainable 
by reducing the average number of overflows from diversion structures 
No. 18 through 43 to eight (8), four (4) and one (1) overflows per 
year compared to the existing average of 46. Data was derived from 
the discharger's predictive computer model and are therefore 
approximations. 

Average Number of Overflows' Per Year Existing 
(Diversion Structures 18-43) 46 

Minimum/maximum number of overflows 
per year 

% of annual combined wastewater 
treated (avg.) ! 

% of annual combined wastewater 
which overflows (avg.) 

17/77 

05 

15 

1/20 

98 

0/12 

99 

Volume of overflow (Million gallons/ 4,220 615 292 
year, avg.) 

Total hours of overflow per year (avgj 381 31 14 

Minimum/maximum hours of overflow 157/671 2/76 0/42 
per year 

0/3 

99.7 

0.3 

31 

0/24 

Average duration of overflow (hours) 

Composition of overflows (avg.) 
% sewage 
% storm water 

% reduction in BOD5 and Suspended 
Solids discharged from existing 
overflows (avg.) 

8.3 

23 
77 

Base 

3.9 3.5 

Average number of days ncarshore water 
adjacent to discharge points exceed 
coliform standards for body contact 
recreation 
days greater than 1000 MPN/100 ml 104 
days greater than 10,000 MPN/100 ml 60 

Cost of fac i l i t i e s (millions of dollars) 
Capital cost Base 
Annual cost Base 

13 
87 

85 

24 
11 

293 
23.3 

13 
87 

93 

13 
6 

369 
29.4 

12 
88 

98 

3 
1 

465 
36.4 



14. Overflows will occur from storage structures which will be designed 
to provide for additional removal of settleable and floatable solids. 
Removal of these solids w i l l provide, further mitigation of tlie 
aesthetic and public health impacts over and above the mitigation 
provided by reduction in the frequency of overflows. 

15. The overflows from diversion structures Mo. 36 through 43 discharge 
to locations proposed to be developed as major water oriented 
recreation areas and at which significant shellfish resources 
exist. These areas require a greater degree of protection from 
tlie effects of overflows. 

16. The difference in capital cost of f a c i l i t i e s for diversion structures 
Wo. 36 through 43 sized for 8 overflows per year and 1 overflow 
per year is about $35 million. This additional cost to achieve 
greater protection in c r i t i c a l areas can be reduced to about 
$12 million by increasing the allowable overflows from S to 10 per 
year for the remaining bayside structures (Uo. 13-35). Tiiis 
would increase tlie total volume of discharges on tlie bayside by 
15-20% above that resulting from a uniform limitation of 3 overflows 
per year. 

17. The discharger completed a final EIR/EIS for the Wastewater Master 
Plan in May 1974. The discharger completed a final EIR for the 
Northshoro Outfall Consolidation Project in Deceriber 1375 which 
addressed overflows from diversion structures No. 9 through 17. 
This EIR identified potential adverse water quality impacts from 
this project related to seisric activity and tlie project has been 
modified to mitigate this potential impact. The discharger completed 
a Final EIR for tlie Channel Outfalls Consolidation (diversion 
structures No. 13-28) in May 1976. The EIR did not identify any 
substantial adverse effects on water resources. An adninistrative 
amendment to the EIR was completed in January, 1979 and identifies 
no additional adverse water quality impacts.- The discharger will 
undertake additional ElR's for fa c i l i t i e s to bo constructed for 
diversion structures No. 29 through 43 and this Board will review 
any adverse water quality impacts identified, and i f necessary, 
make appropriate revisions of this Order. The issuance of waste 
discharge requirements for this project is exempt from the provisions 
of Chapter 3 (commencing with Section 21000) of Division 13 of the 
California Public Resources Code (CEQA) in accordance with Water Code 
Section 13309. 

18. The Board lias notified tlie discharger and interested agencies and 
persons of its intent to revise waste discharge requirements for 
those discharges and iias provided rJicm with an opportunity for a public 
hearing and an opportunity to submit their written views and 
recommendations. 

19. Tlie Board, in a public meeting, hoard and considered a l l comments 
pertaining to tlie discharge. 
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20. Based upon presently available planning information contained in 
these findings and evidence presented at the public meeting 
concerning tlie cost differences of facilities necessary to achieve 
specific overflow frequencies and the water quality benefits derived 
from construction of those f a c i l i t i e s and considering tlie location 
and intensity of existing beneficial uses; a long terra average of 
10 overflows per year for diversion structures Mo. 13 through 
35 and an average of oL overflow per year fcr diversion 
structures No. 36 through 43 will provide adequate overall protection 
of beneficial uses; provided however that further study to comply 
with discharge prohibitions No. A.2 and A.3 is required by the 
discharger where existing discharge points are located in confined 
areas which do not have adequate exchange with bay water and may not . 
provide adequate protection of adjacent nearshore beneficial uses. 
Further mitigation may bo required in the future, after f a c i l i t i e s 
are placed in operation, i f i t is determined that beneficial uses are 
not adequately protected. 

21. The Federal Water Pollution Control Act and amendments thereto 
require that point source discharges comply with appropriate 
standards by July 1, 1977. The Board will consider an appropriate 
enforcement order which w i l l include a time schedule for compliance 
with this Order within 90 days of the date of tiiis Order. 

22. This Order shall serve as a National Pollutant Discharge Elindnation 
System permit pursuant to Section 402 of the Federal Water 
Pollution Control Act, or amendments thereto, and shall take effect 
at the end of ten days from date of hearing provided the Regional 
Administrator, U. S. Environmental Protection Agency, has no 
objections. 

IT IS HEREBY ORDERED, that the City and County of San Francisco in order 
to meet the provisions contained in Division 7 of the California Water Code 
and regulations adopted thereunder and the provisions of tlie Federal Water 
Pollution Control Act and regulations and guidelines adopted thereunder, 
shall comply with the following: 

A. Discharge Prohibitions 

1. Discharge of untreated waste to waters of tlie State is prohibited 
with the exception of allowable overflows as defined below. The 
City shall design and construct facilities for diversion structures 
No. 9-17 to achieve a long term average of 4 overflows per year 
from these facilities, to design and construct fa c i l i t i e s for 
diversion structures No. 18-35 to achieve a long tern average of 
10 overflows per year, and to design and construct 
fac i l i t i e s for diversion structures No. 36 through 43 to achieve 
a long term average of 1 overflow per year. These 
long term overflow frequencies shall not be used to dctenuine 
compliance or noncompliance with tlie exception. Allowable overflows 
frow these facilities are defined as those discharges wiiich occur 
when a l l of tlie following criteria arc met: 



a. A l l storage capacity within a storage fac i l i t y is fully 
utilized; and 

b. Maximum installed pumping capacity or some lower rate based on 
limits of downstream transport or treatment capabilities 
is being utilized to withdraw flows from tlie storage facility; 
and, 

c. A l l citywide treatment f a c i l i t i e s , excluding the Golden Gate 
Park reclamation f a c i l i t y , are being operated at capacity or 
at some lower rate consistent with the maximum withdrawal and 
transport rates; and, 

d. Overflow occurs from a f a c i l i t y employing baffles or other 
equivalent means to reduce the discharge of floatables. 

Overflows which occur when criteria a, b, c, and d are not being met 
shall be considered violations of this discharge prohibitions. 

2. Discharge of waste into dead-end sloughs or similar confined water 
areas or their tributaries is prohibited. 

3. Discharge of waste at any point where i t does not receive a minimum 
i n i t i a l dilution of at least 10:1 is prohibited. 

4. Discharge of dry weather waste from wet weather diversion structures 
is prohibited. 

Exceptions to prohibitions 2 and 3 will be considered where an 
inordinate financial burden would be placed on the discharger relative 
to beneficial uses protected and when an equivalent level of 
environmental protection can be achieved by alternate means. 

Provisions 

1. This discharge shall not cause a violation of any applicable water 
quality standard for receiving waters adopted by the Regional Board 
or the State Water Resources Control Board as required by the Federal 
Water Pollution Control Act and regulations adopted thereunder. If 
revised applicable water quality standards are promulgated or approved 
pursuant to Section 303 of the Federal Water Pollution Control Act, 
or amendments thereto, the Board w i l l revise and modify this Order 
in accordance with such standards. 

2. The discharge of pollutants shall not create a nuisance as defined 
in the California Water Code. 

3. Pursuant to Finding No. 21 the discharger shall comply with the 
following time schedules to assure compliance with the discharge 
prohibitions and provisions of this Order: 

Task Completion Date 

Full compliance July 1, 1977 



4* Tlie long term average overflow frequency prescribed in this Order 
is based on information available at the time of adoption of this 
Order. If the 3oard finds that changes in tlie location, intensity 
or importance of affected beneficial, uses or demonstrated unacceptable 
adverse impacts as a result of operation of tlie constructed f a c i l i t i e s 
have occurred they may modify the long-term average overflow frequency. 
Such action could require the modification of constructed f a c i l i t i e s . 
The nodification of the operation of constructed f a c i l i t i e s or the 
construction of additional f a c i l i t i e s . 

5. The City and County of San Francisco shall perfom a self-monitoring 
program in accordance with the specifications prescribed by the 
Executive Officer of tlie Regional Board. Tlie City's and County's 
Health Department is requested to post warning signs on a l l beaches 
and shellfish areas, when designated by the Regional Board, affected 
by the wet weather overflows for a period of time commencing with 
the day of overflow or at 8:00 a.m. The following day i f overflow 
occurs after 4:00 p.m. and continuing until tlie water analyses indicate 
the water quality of the affected areas have recovered and are 
meeting bacteriological standards for water contact sport recreations 
in the beach areas or bacteriological standards for shellfish 
harvesting in shellfish areas, whichever is longer. 

6. The City and County of San Francisco is required to submit to the 
Regional Board by tlie f i r s t day of every month a report, under 
penalty of perjury, on progress towards compliance with this Order. 
Said report shall include tlie status of progress made toward 
compliance with a l l tasks of this Order. If noncompliance or 
threatened noncompliance is reported tlie reasons for noncompliance 
and an estimated completion date shall be provided. 

7. This Board's Order Nos. 76-22, 76-24 and 78-102 arc hereby rescinded 
(HPDES Nos. CA 0038423 and CA0033407) . 

8. This Order includes items 1, 4, and 5 of the attached "Reporting 
Requirements," dated August 8, 1973. 

9. This Order includes a l l items of tlie attached "Standard Provisions", 
dated August 8, 1973. 

10. This Order expires on June 1, 1984, and the discharger must 
f i l e a Report of Waste Discharge in accordance with Title 23, 
California Administrative Code, not later than 180 days in advance 
of such date as application for issuance of new waste discharge 
requirements. 

U. In tlie event of any change in control or ownership of land or waste 
discharge faci l i t i e s presently owned or controlled by the discharger, 
the discharger shall notify the succeeding owner or operator of tlie 
existence of this Order by a letter, a copy of which shall be 
forwarded to this Board. 
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I, 'Fred H. Dicrkcr, Executive Officer, do hereby certify the foregoing is a 
f u l l , true, and correct copy of an order adopted by the California Regional 
Water Quality Control Board, San Francisco Bay Region, on June 19, 1979. 

Attachments: 
Reporting Requirements 3/0/73 
Standard Provisions S/0/73 

FRED II. DIERKER 
Executive Officer 
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APPENDIX D 

COST-EFFECTIVENESS ANALYSIS GUIDELINES 

(Appendix A to 40 CFR 35) 



§35.970 TiH* 40—Protection of Environment 

APPENDIX A 

COST-EPTECnVENESS ANALYSIS GUIDELINES 

1. Purpose. These guidelines represent 
Agency policies and procedures for deter­
mining the most cost-effective waste treat­
ment management system or component 
part. 

2. Authority. These guidelines are pro­
vided under sections 212(2X0 and 217 of 
the Clean Water Act. 

3. Applicability. These guidelines, except 
as otherwise noted, apply to all facilities 
planning under step 1 grant assistance 
awarded after September 30, 1978. The 
guidelines also apply to State or locally fi­
nanced facilities planning on which subse­
quent step 2- or step 3 Federal grant assist­
ance is based. 

4. Definition*. Terms used in these guide­
lines are defined as follows: 

a. Waste treatment management system. 
Used synonymously with "complete waste 
treatment system" as defined in 535.90S of 
this subpart. 

b. Cost-effectiveness analysis. An analysis 
performed to determine which waste treat­
ment management system or component 
part will result in the minimum total re­
sources costs over time to meet Federal, 
State, or local requirements. 

c. Planning period. The period over which 
a waste treatment management system is 
evaluated for cost-effectiveness. The plan­
ning period begins with the system's initial 
operation. 

d. Useful life. The estimated period of 
time during which a treatment works or a 
component of a waste treatment manage­
ment system will be operated. 
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e. Disaggregation. The process or result of 
breaking down a sum total of population or 
economic activity for a State or other juris­
diction (i.e.. designated 208 area or SMSA) 
Into smaller areas or Jurisdictions. 

5. Identification, selection, and screening 
of alternatives, a. Identification of alterna­
tives. AU feasible alternative waste manage­
ment systems shall be initially identified. 
These alternatives should include systems 
discharging to receiving waters, land appli­
cation systems, on-site and other non-cen­
tralized systems, including revenue generat­
ing applications, and systems employing the 
reuse of wastewater and recycyling of pol­
lutants. In identifying alternatives, the ap­
plicant shall consider the possibility of no 
action and staged development of the 
system. 

b. Screening of alternatives. The identi­
fied alternatives shall be systematically 
screened to determine those capable of 
meeting the applicable Federal. State and 
local criteria. 

c Selection of alternatives. The identified 
alternatives shall be initially analyzed to de­
termine which systems have cost-effective 
potential and which should be fully evaluat­
ed according to the cost-effectiveness analy­
sis procedures established in the guidelines. 

d. Extent of effort The extent of effort 
and the level of sophistication used in the 
cost-effectiveness analysis should reflect the 
project's size and importance. Where proc­
esses or techniques are claimed to be inno­
vative technology on the basis of the cost 
reduction criterion contained ln paragraph 
6e(l> of Appendix E to this subpart, a suffi­
ciently detailed cost analysis shall be includ­
ed to substantiate the claim to the satisfac­
tion of the Regional Administrator. 

8. Cost-effectiveness analysis procedures. 
a. Method of analysis. The resources costs 

shall be determined by evaluating opportu­
nity costs. For resources that can be ex­
pressed in monetary terms, the analysis will 
use the interest (discount) rate established 
in paragraph 6e. Monetary costs shall be 
calculated in terms of present worth values 
or equivalent annual values over the plan­
ning period defined ln section 6b. The anal­
ysis shall descriptively present nonmonetary 
factors (e.g.. social and environmental) in 
order to determine their significance and 
impact. Nonmonetary factors include prima­
ry and secondary environmental effects, im­
plementation capability, operability, per­
formance reliability and flexibility. Al­
though such factors as use and recovery of 
energy and scarce resources and recycling of 
nutrients are to be included in the monetary 
cost analysis, the non-monetary evaluation 
shall also include them. The most cost-effec­
tive alternative shall be the waste treatment 
management system which the analysis de­
termines to have the lowest present worth 
or equivalent annual value unless nonmone­

tary costs are overriding. The most cost-ef­
fective alternative must also meet the mini­
mum requirements of applicable effluent 
limitations, groundwater protection, or 
other applicable standards established 
under the Act. 

b. Planning period. The planning period 
for the cost-effectiveness analysis shall be 
20 years. 

c Elements of monetary costs. The mone­
tary costs to be considered shall include the 
total value of the resources which are at­
tributable to the waste treatment manage­
ment system or to one of its component 
parts. To determine these values, all monies 
necessary for capital construction costs and 
operation and maintenance costs shall be 
identified. 

(1) Capital construction costs used in a 
cost-effective analysis shall include all con­
tractors' costs of construction including 
overhead and profit, costs of land, reloca­
tion, and right-of-way and easement acquisi­
tion; costs of design engineering, field explo­
ration and engineering services during con­
struction: costs of administrative and legal 
services including costs of bond sales: star­
tup costs such as operator training; and in­
terest during construction. Capital construc­
tion costs shall also include contingency 
allowances consistent with the cost esti­
mate's level of precision and detail. 

(2) The cost-effectiveness analysis shall 
include annual costs for operation and 
maintenance (including routine replacement 
of equipment and equipment parts). These 
costs shall be adequate to ensure effective 
and dependable operation during the sys­
tem's planning period. Annual costs shall be 
divided between fixed annual costs and costs 
which would depend on the annual quantity 
of waste water collected and treated. 
Annual revenues generated by the waste 
treatment management system through 
energy recovery, crop production, or other 
outputs shall be deducted from the annual 
costs for operation and maintenance in ac­
cordance with guidance issued by the Ad­
ministrator. 

d. Prices. The applicant shall calculate the 
various components of costs on the basis of 
market prices prevailing at the time of the 
cost-effectiveness analysis. The analysis 
shall not allow for inflation of wages and 
prices, except those for land, as described in 
paragraph 6h(l) and for natural gas. This 
stipulation is based on the Implied assump­
tion that prices, other than the exceptions, 
for resources involved in treatment works 
construction and operation, will tend to 
change over time by approximately the 
same percentage. Changes in the general 
level of prices will not affect the results of 
the cost-effectiveness analysis. Natural gas 
prices shall be escalated at a compound rate 
of 4 percent annually over the planning 
period, unless the Regional Administrator 
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determines that the grantee has justified 
use of a greater or lesser percentage based 
upon regional differentials between histori­
cal natural gas price escalation and con­
struction cost escalation. Land prices shall 
be appreciated as provided in paragraph 
6h<l). Both historical data and future pro­
jections support the gas and land price esca­
lations relative to those for other goods and 
services related to waste water treatment. 
Price escalation rates may be updated peri­
odically in accordance with Agency guide­
lines. 

e. Interest (.discount) rate. The rate which 
the Water Resources Council establishes an­
nually for evaluation of water resource pro­
jects shall be used. 

f. Interest during construction. (1) Where 
capital expenditures can be expected to be 
fairly uniform during the construction 
period, interest during construction may be 
calculated at I-1/2PC1 where: 

I-the interest accrued during the construc­
tion period. 

P=»the construction period in years, 
C=the total capital expenditures, 
1-the interest rate (discount rate in section 

6e). 
(2) Where expenditures will not be uni­

form, or when the construction period will 
be greater than 4 years, interest during con­
struction shall be calculated on a year-by-
year basis. 

g. Useful life. (1) The treatment works' 
useful life for a cost-effectiveness analysis 
shall be as follows: 
Land—permanent. 
Waste water conveyance structures (in­

cludes collection systems, outfall pipes, 
interceptors, force mains, tunnels, 
etc.)—50 years. 

Other structures (includes plant building, 
concrete process tankage, basins, lift sta­
tions structures, etc.)—30-50 years. 

Process equipment—15-20 years. 
Auxiliary equipment—10-15 years. 

(2) Other useful life periods will be accept­
able when sufficient justification can be 
provided. Where a system or a component is 
for interim service, the anticipated useful 
life shall be reduced to the period for inter­
im service. 

h. Saloage value. (1) Land purchased for 
treatment works, including land used as 
part of the treatment process or for ulti­
mate disposal of residues, may be assumed 
to have a salvage value at the end of the 
planning period at least equal to its prevail­
ing market value at the time of the analysis. 
In calculating the salvage value of land, the 
land value shall be appreciated at a com­
pound rate of 3 percent annually over the 
planning period, unless the Regional Ad­
ministrator determines that the grantee has 
Justified the use of a greater or lesser per­

centage based upon historical differences 
between local land cost escalation and con­
struction cost escalation. The land cost esca­
lation rate may be updated periodically in 
accordance with Agency guidelines. Right-
of-way easements shall be considered to 
have a salvage value not greater than the 
prevailing market value at the time of the 
analysis. 

(2) Structures will be assumed to have a 
salvage value if there is a use for them at 
the end of the planning period. In this case, 
salvage value shall be estimated using 
straight line depreciation during the useful 
life of the treatment works. 

(3) The method used in paragraph 6h(2) 
may be used to estimate salvage value at the 
end of the planning period for phased addi­
tions of process equipment and auxiliary 
equipment. 

(4) When the anticipated useful life of a 
facility is less than 1!0 years (for analysis of 
interim facilities), salvage value can be 
claimed for equipment if it can be clearly 
demonstrated that a specific market or 
reuse opportunity will exist. 

7. Innovative and alternative wastewater 
treatment processes and techniques. 

a. Beginning October 1. 1978, the capital 
costs of publicly owned treatment works 
which use processes and techniques meeting 
the criteria of Appendix E to this subpart 
and which have only a water pollution con­
trol function, may be eligible if the present 
worth cost of the treatment works is not 
more than 115 percent of the present worth 
cost of the most cost-effective pollution con­
trol system, exclusive of collection sewers 
and interceptors common to the two sys­
tems being compared, by 115 percent. 

. except for the following situation. 
b. Where innovative or alternative unit 

processes would serve in lieu of conventional 
unit processes in a conventional waste water 
treatment plant, and the present worth 
costs of the nonconventional unit processes 
are less than 50 percent of the present 
worth costs of the treatment plant, multiply 
the present worth costs of the replaced con­
ventional processes by 115 percent, and add 
the cost of nonreplaced unit processes. 

c. The eligibility of multipurpose projects 
which combine a water pollution control 
function with another function, and which 
use processes and techniques meeting the 
criteria of Appendix E to this subpart, shall 
be determined in accordance with guidance 
issued by the Administrator. 

d. The above provisions exclude individual 
systems under 5 35.918. The regional Admin­
istrator may allow a grantee to apply the 15-
percent preference authorized by this sec­
tion to facility plans prepared under step 1 
grant assistance awarded before October 1. 
1978. 

8. Cost-effective staging and sizing of 
treatment works. 
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a. Population projections. (1) The disag­
gregation of State projections of population 
shall be the basis for the population fore­
casts presented ln individual facility plans, 
except as noted. These State projections 
shall be those developed in 1977 by the 
Bureau of Economic Analysis (BEA). De­
partment of Commerce, unless, as of June 
26, 1978. the State has already prepared 
projections. These State projections may be 
used instead of the BEA projections if the 
year 2000 State population does not exceed 
that of the BEA projection by more than 5 
percent If the difference exceeds this 
amount, the State must either justify or 
lower its projection. Justification must be 
based on the historical and current trends 
(e.g.. energy and industrial development, 
military base openings) not taken into ac­
count ln the BEA projections. The State 
must submit for approval to the Administra­
tor the request and justification for use of 
State projections higher than the BEA pro­
jections. By that time, the State shall issue 
a public notice of the request. Before the 
Administrator's approval of the State pro­
jection, the Regional Administrator shall so­
licit public comments and hold a public 
hearing If important issues are raised about 
the State projection's validity. State projec­
tions and disaggregations may be updated 
periodically in accordance with Agency 
guidelines. 

(2) Each State, working with designated 
208 planning agencies, organizations certi­
fied by the Governor under section 174(a) of 
the Clean Air Act, as amended, and other 
regional planning agencies in the State's 
nondesignated areas, shall disaggregate the 
State population projection among its desig­
nated 208 areas, other standard metropoli­
tan statistical areas (SMSA's) not included 
In the 208 area, and non-SMSA counties or 
other appropriate Jurisdictions. States that 
had enacted laws, as of June 26, 1978. man­
dating disaggregation of State population 
totals to each county for areawide 208 plan­
ning may retain this requirement. When 
disaggregating the State population total, 
the State shall take into account the pro­
jected population and economic activities 
identified in facility plans, areawide 208 
plans and municipal master plans. The sum 
of the disaggregated projections shall not 
exceed the State projection. Where a desig­
nated 208 area has. as of June 26. 1978. al­
ready prepared a population projection, it 
may be used If the year 2000 population 
does not exceed that of the disaggregated 
projection by more than 10 percent. The 
State may then Increase its population pro­
jection to include all such variances rather 
than lower the population projection totals 
for the other areas. If the 208 area popula­
tion forecast exceeds the 10 percent allow­
ance, the 208 agency must lower its projec­
tion within the allowance and submit the re­

vised projection for approval to the State 
and the Regional Administrator. 

(3) The State projection totals and the 
disaggregations will be submitted as an 
output of the statewide water quality man­
agement process. The submission shall in­
clude a list of designated 208 areas, all 
SMSA's, and counties or other units outside 
the 208 areas. For each unit the disaggre­
gated population shall be shown for the 
years 1980. 1990. and 2000. Each State will 
submit its projection totals and disaggrega­
tions for the Regional Administrator's ap­
proval before October 1. 1979. Before this 
submission, the State shall hold a public 
meeting on the disaggregations and shall 
provide public notice of the meeting consist­
ent with Part 25 of this chapter. (See 
i 35.917(e).) 

(4) When the Sta .e projection totals and 
disaggregations are approved they shall be 
used thereafter for areawide water quality 
management planning as well as for facility 
planning and the needs surveys under sec­
tion 516(b) of the Act. Within areawide 208 
planning areas, the designated agencies, in 
consultation with the States, shall disaggre­
gate the 208 area projections among the 
SMSA and non-SMSA areas and then disag­
gregate these SMSA and non-SMSA projec­
tions among the facility planning areas and 
the remaining areas. For those SMSA's not 
included within designated 208 planning 
areas, each State, with assistance from ap­
propriate regional planning agencies, shall 
disaggregate the SMSA projection among 
the facility planning areas and the remain­
ing areas within the SMSA. The State shall 
check the facility planning area forecasts to 
ensure reasonableness and consistency with 
the SMSA projections. 

(5) For non-SMSA facility planning areas 
not included in designated areawide 208 
areas, the State may disaggregate popula­
tion projections for non-SMSA counties 
among facility planning areas and remain­
ing areas. Otherwise, the grantee is to fore­
cast future population growth for the facili­
ty planning area by linear extrapolation of 
the recent past (1960 to present) population 
trends for the planning area, use of correla­
tions of planning area growth with popula­
tion growth for the township, county or 
other larger parent area population, or an­
other appropriate method. A population 
forecast may be raised above that indicated 
by the extension of past trends where likely 
impacts (e.g.. significant new energy devel­
opments, large new industries. Federal in­
stallations, or Institutions) justify the dif­
ference. The facilities plan must document 
the Justification. These population forecasts 
should be based on estimates of new em­
ployment to be generated. The State shall 
check individual population forecasts to 
insure consistency with overall projections 
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for non-SMSA counties and justification for 
any difference from past trends. 

(«) Facilities plans prepared under step 1 
grant assistance awarded later than 6 
months after Agency approval of the State 
disaggregations shall follow population fore­
casts developed in accordance with these 
guidelines. 

b. Wastewater flow estimates. (1) In deter­
mining total average daily flow for the 
design of treatment works, the flows to be 
considered include the average daily base 
flows (AOBF) expected from residential 
sources, commercial sources, institutional 
sources, and industries the works will serve 
plus allowances for future industries and 
nonexcessive infiltration/inflow. The 
amount of nonexcessive infiltration/inflow 
not included in the base flow estimates pre­
sented herein, is to be determined according 
to the Agency guidance for sewer system 
evaluation or Agency policy on treatment 
and control of combined sewer overflows 
(PRM 75-34). 

(2) The estimation of existing and future 
ADBF. exclusive of flow reduction from 
combined residential, commercial and insti­
tutional sources, shall be based upon one of 
the following methods: 

(a) Preferred method. Existing ADBF is es­
timated based upon a fully documented 
analysis of water use records adjusted for 
consumption and losses or on records of 
wastewater flows for extended dry periods 
less estimated dry weather infiltration. 
Future flows for the treatment works design 
should be estimated by determining the ex­
isting per capita flows based on existing 
sewered resident population and multiply­
ing this figure by the future projected popu­
lation to be served. Seasonal population can 
be converted to equivalent full time resi­
dents using the following multipliers: 
•ay-uaa viator 0.1 to 0.2 
Seasonal viator 0.5 to 0.8 

The preferred method shall be used wherev­
er water supply records or wastewater flow 
data exist. Allowances for future increases 
of per capita flow over time will not be ap­
proved. 

(b) Optional method. Where water supply 
and wastewater flow data are lacking, exist­
ing and future ADBF shall be estimated by 
multiplying a gallon per capita per day 
(gped) allowance not exceeding those in the 
following table, except as noted below, by 
the estimated total of the existing and 
future resident populations to be served. 
The tabulated ADBF allowances, based 
upon several studies of municipal water use. 
include estimates for commercial and insti­
tutional sources as well as residential 
sources. The Regional Administrator may 
approve exceptions to the tabulated 
allowances where large (more than 25 per­

cent of total estimated ADBF) commercial 
and institutional flows are documented. 

Description Gallons par 
capita par day 

Non-SMSA cities and towns with projei :ted total 
10-yaar population* of 5,000 or lass.. 60 to 70 

Other cities and towns 85 to 80 

c. Flow reduction. The cost-effectiveness 
analysis for each facility planning area shall 
include an evaluation of the costs, cost sav­
ings, and effects of flow reduction measures 
unless the existing ADBF from the area is 
less than 70 gped. or the current population 
of the applicant municipality is under 
10,000. or the Regional Administrator 
exempts the area for having an effective ex­
isting flow reduction program. Flow reduc­
tion measures include public education, 
pricing and regulatory approaches or a com­
bination of these. In preparing the facilities 
plan and included cost effectiveness analy­
sis, the grantee shall, as a minimum: 

(1) Estimate the flow reductions imple-
mentable and cost effective when the treat­
ment works become operational and after 10 
and 20 years of operation. The measures to 
be evaluated shall include a public informa­
tion program; pricing and regulatory ap­
proaches: installation of water meters, and 
retrofit of toilet dams and low-flow shower-
heads for existing homes and other habita­
tions: and specific changes ln local ordin­
ances, building codes or plumbing codes re­
quiring installations of water saving devices 
such as water meters, water conserving toi­
lets, showerheads, lavatory faucets, and ap­
pliances in new homes, motels, hotels, insti­
tutions, and other establishments. 

(2) Estimate the costs of the proposed 
flow reduction measures over the 20-year 
planning period, including costs of public in­
formation, administration, retrofit of exist­
ing buildings and the incremental costs, if 
any, of installing water conserving devices 
in new homes and establishments. 

(3) Estimate the energy reductions: total 
cost savings for wastewater treatment, 
water supply and energy use: and the net 
cost savings (total savings minus total costs) 
attributable to the proposed flow reduction 
measures over the planning period. The esti­
mated cost savings shall reflect reduced 
sizes of proposed wastewater treatment 
works plus reduced costs of future water 
supply facility expansions. 

(4) Develop and provide for implementing 
a recommended flow reduction program. 
This shall include a public information pro­
gram highlighting effective flow reduction 
measures, their costs, and the savings of 
water and costs for a typical household and 
for the community. In addition, the recom­
mended program shall comprise those flow 
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reduction measures which are cost effective, 
supported by the public and within the im­
plementation authority of the grantee or 
another entity willing to cooperate with the 
grantee. 

(5) Take into account in the design of the 
treatment works the flow reduction estimat­
ed for the recommended program. 

d. Industrial flows. (1) The treatment 
works' total design flow capacity may in­
clude allowances for industrial flows. The 
allowances may include capacity needed for 
industrial flows which the existing treat­
ment works presently serves. However, 
these flows shall be carefully reviewed and 
means of reducing them shall be considered. 
Letters of intent to the grantee are required 
to document capacity needs for existing 
flows from significant Industrial users and 
for future flows from all industries intend­
ing to increase their flows or relocate in the 
area. Requirements for letters of intent 
from significant industrial dischargers are 
set forth in 5 35.925-lHc). 

(2) While many uncertainties accompany 
forecasting future industrial flows, there is 
still a need to allow for some unplanned 
future Industrial growth. Thus, the cost-ef­
fective (grant eligible) design capacity and 
flow of the treatment works may include (in 
addition to the existing industrial flows and 
future Industrial flows documented by let­
ters of intent) a nominal flow allowance for 
future nonidentiflable industries or for un­
planned industrial expansions, provided 
that 208 plans, land use plans and zoning 
provide for such industrial growth. This ad­
ditional allowance for future unplanned in­
dustrial flow shall not exceed 5 percent (or 
10 percent for towns with less than 10.000 
population) of the total design flow of the 
treatment works exclusive of the allowance 
or 25 percent of the total industrial flow 
(existing plus documented future), which­
ever is greater. 

e. Staging of treatment plants. (1) The ca­
pacity of treatment plants (i.e., new plants, 
upgraded plants, or expanded plants) to be 
funded under the construction grants pro­
gram shall not exceed that necessary for 
wastewater flows projected during an initial 
staging period determined by one of the fol­
lowing methods: 

(a) First method. The grantee shall ana­
lyze at least three alternative staging peri­
ods (10 years. 15 ytars. and 20 years). He 
shall select the least costly (i.e.. total pres­
ent worth or average annual cost) staging 
period. 

(b) Second method. The staging period 
shall not exceed the period which Is appro­
priate according to the following table. 

STAGING PERIODS FOR TREATMENT PLANTS 

Row yjuwlli tact on (20 yea r») 1 

Staong 
period' 
(yean) 

20 
1.3 to 1.8 IS 
Greater than I I 10 

'Rase of wastewater 
planning period lo initial Hi 
to become operational. 

flow eKpec 
M i t the tu 

tad at « 
ne the pti 

id of 20 year 
mt ia expected 

•Maximum initial staging period. 

(2) A municipality may stage the construc­
tion of a treatment plant for a shorter 
period than the maximum allowed under 
this policy. A shorter staging period might 
be based upon environmental factors (sec­
ondary impacts, compliance with other envi­
ronmental laws under 135.925-14, energy 
conservation, water supply), an objective 
concerning planned modular construction, 
the utilization of temporary treatment 
plants, or attainment of consistency with lo­
cally adopted plans including comprehen­
sive and capital improvement plans. Howev­
er, the staging period in no case may be less 
than 10 years, because of associated cost 
penalties and the time necessary to plan, 
apply for and receive funding, and construct 
later stages. 

(3) The facilities plan shall present the 
design parameters for the proposed treat­
ment plant. Whenever the proposed treat­
ment plant components' size or capacity 
would exceed the minimum reliability re­
quirements suggested in the EPA technical 
bulletin, "Design Criteria for Mechanical, 
Electric, and Fluid System and Component 
Reliability," a complete justification, includ­
ing supporting data, shall be provided to the 
Regional Administrator for his approval. 

f. Staging of interceptors. Since the loca­
tion and length of Interceptors will influ­
ence growth. Interceptor routes and staging 
of construction shall be planned carefully. 
They shall be consistent with approved 208 
plans, growth management plans and other 
environmental laws under {35.925-14 and 
shall also be consistent with Executive 
orders for flood plains and wetlands. 

(1) Interceptors may be allowable for con­
struction grant funding if they eliminate ex­
isting point source discharges and accommo­
date flows from existing habitations that 
violate an enforceable requirement of the 
Act. Unless necessary to meet those objec­
tives, interceptors should not be extended 
into environmentally sensitive areas, prime 
agricultural lands and other undeveloped 
areas (density less than one household per 2 
acres). Where extension of an interceptor 
through such areas would be necessary to 
interconnect two or more communities, the 
grantee shall reassess the need for the inter­
ceptor by further consideration of alterna-
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tlve wastewater treatment systems. If the 
reassessment demonstrates a need for the 
interceptor, the grantee shall evaluate the 
interceptor's primary and secondary envi­
ronmental impacts, and provide for appro­
priate mitigating measures such as rerout­
ing the pipe to minimize adverse impacts or 
restricting future connections to the pipe. 
Appropriate and effective grant conditions 
(e.g.. restricting sewer hookups) should be 
used where necessary to protect environ­
mentally sensitive areas or prime agricultur­
al lands from new development. NPDES 
permits shall include the conditions to 
insure implementation of the mitigating 
measures when new permits are issued to 
the affected treatment facilities hi those 
cases where the measures are required to 
protect the treatment facilities against over­
loading. 

(2) Interceptor pipe sizes (diameters for 
cylindrical pipes) allowable for construction 
grant funding shall be based on a staging 
period of 20 years. A larger pipe size corre­
sponding to a longer staging period not to 
exceed 40 years may be allowed if the grant­
ee can demonstrate, wherever water quality 
management plans or other plans developed 
for compliance with laws under I 35.925-14 
have been approved, that the larger pipe 
would be consistent with projected land use 
patterns in such plans and that the larger 
pipe would reduce overall (primary plus sec­
ondary) environmental impacts. These envi­
ronmental impacts include: 

(a) Primary impacts. (1) Short-term dis­
ruption of traffic, business and other daily 
activities. 

(11) Destruction of flora and fauna, noise, 
erosion, and sedimentation. 

(b) Secondary impacts, (i) Pressure to 
resone or otherwise facilitate unplanned de­
velopment. 

(11) Pressure to accelerate growth for 
quicker recovery of the non-Federal share 
of the interceptor investments. 

(Ui) Effects on air quality and environ­
mentally sensitive areas by cultural 
changes. 

(3) The estimation of peak flows in inter­
ceptors shall be based upon the following 
considerations: . 

(a) Daily and seasonal variations of pipe 
flows, the timing of flows from the various 
parts of the tributary area, and pipe storage 
effects. 

(b) The feasibility of off-pipe storage to 
reduce peak flows. 

(c) The use of an appropriate peak flow 
factor that decreases as the average daily 
flow to be conveyed Increases. 

9. State guidelines. If a State has devel­
oped or chooses to develop comprehensive 
guidelines on cost-effective sizing and stag­
ing of treatment works, the Regional Ad­
ministrator may approve all or portions of 
the State guidance for application to step 1 

facility plans. Approved State guidance may 
be used instead of corresponding portions of 
these guidelines, if the following conditions 
are met: 

a. The State guidance must be at least as 
stringent as the provisions of these guide­
lines. 

b. The State must have held at least one 
public hearing on proposed State guidance, 
under regulations in Part 25 of this chapter, 
before submitting the guidance for Agency 
approval. 

10. Additional capacity beyond the cost-ef­
fective capacity. Treatment works which 
propose to include additional capacity 
beyond the cost-effective capacity deter­
mined in accordance with these guidelines 
may receive Federal grant assistance if the 
following requirements are met: 

a. The facilities plan shall determine the 
most cost-effective treatment works and its 
associated capacity in accordance with these 
guidelines. The facilities plan shall also de­
termine the actual characteristics and total 
capacity of the treatment works to be built. 

b. Only a portion of the cost of the entire 
proposed treatment works including the ad­
ditional capacity shall be eligible for Feder­
al funding. The portion of the cost of con­
struction -which shall be eligible for Federal 
funding under sections 203(a) and 202(a) of 
the Act shall be equivalent to the estimated 
construction costs of the most cost-effective 
treatment works. For the eligibility determi­
nation, the costs of construction of the 
actual treatment works and the most cost-
effective treatment works must be estimat­
ed on a consistent basis. Up-to-date cost 
curves published by EPA's Office of Water 
Program Operations or other cost estimat­
ing guidance shall be used to determine the 
cost ratios between cost-effective project 
components and those of the actual project. 
These cost ratios shall be multiplied by the 
step 2 cost and step 3 contract costs of 
actual components to determine the eligible 
step 2 and step 3 costs. 

c. The actual treatment works to be built 
shall be assessed. It must be determined 
that the actual treatment works meets the 
requirements of the National Environmen­
tal Policy Act and all applicable laws, regu­
lations, and guidance, as required of all 
treatment works by §5 35.925-8 and 35.925-
14. Particular attention should be given to 
assessing the project's potential secondary 
environmental effects and to ensuring that 
air quality standards will not be violated. 
The actual treatment works' discharge must 
not cause violations of water quality stand­
ards. 

d. The Regional Administrator shall ap­
prove the plans, specifications, and esti­
mates for the actual treatment works under 
section 203(a) of the Act. even though EPA 
will be funding only a portion of its de­
signed capacity. 
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e. The grantee shall satisfactorily assure 

the Agency that the funds for the construc­
tion costs due to the addtlonal capacity 
beyond the cost-effective treatment works' 
capacity as determined by EPA (Le.. the in­
eligible portion of the treatment works), aa 
well as the local share of the grant eligible 
portion of the construction costs will be 
available. 

f. The grantee shall execute appropriate 
grant conditions or releases providing that 
the Federal Government ia protected from 
any further claim by the grantee, the State, 
or any other party for any of the costs of 
construction due to the additional capacity. 

g. Industrial cost recovery shall be based 
upon the portion of the Federal grant allo­
cable to the treatment of industrial wastes. 

h. The grantee must implement a user 
charge system which applies to the entire 
service area of the grantee, including any 
area served by the additional capacity. 

Ml I I I (> Ml 24 
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APPENDIX E 

EXAMPLE OF ANALYSIS OF TOTAL 
PRESENT WORTH COST 



May 30, 1980 

EXAMPLE WITHOUT INFLATION 

CROSSTOWN PUMP STATION 

Important Dates 

Cost-effectiveness analysis January 1, 19 80 

Complete land a c q u i s i t i o n May 1, 19 82 

Start construction May 1, 19 82 

Complete construction and s t a r t of 

planning period May 1, 19 85 

End of planning period May 1, 2005 

Capi t a l Cost 

Construction at ENR = 3800 (including contractor's bonds, insurance, 
overhead and p r o f i t ) 

Structures $20,000,000 

Mechanical 18,000,000 $38,000,000 

Contingency (15%) 5,700,000 

Professional services (16%) 6,100,000 

Subtotal $49,800,000 

Interest 1/2 x 3 yrs x $49,800,000 x 0.07125 = 5,300,000 

Subtotal $55,100,000 

Land 2,000,000 

Total C a p i t a l Cost $57,100,000 

Less Salvage Value 

Structures 5 ^ Q 2 0 X 55,100,000 x | | x 0.1789 = -3,100,000 

Land $2,000,000 x (1.03) 2 5 x 0.1789 = - 700,000 

Capital Cost Less Salvage Value $53,300,000 



O&M Cost 

Labor 

Materials and supplies 

Energy ( e l e c t r i c a l ) 

T o t a l O&M Cost 

PW of O&M 

TOTAL PRESENT WORTH COST 

EQUIVALENT ANNUAL COST $58,700,000 X 0.0953 = 

$200,000/yr. 

20,000/yr. 

500,000/yr. 

$720,000/yr. 

$720,000 x 10.4919 x 0.7088 = $ 5,400,000 

$58,700,000 

$ 5,600,000 
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